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Preface 


THE NATIONAL SCIENCE TEACHERS ASSOCIATION was orig- 
inally activated in 1895 as the Department of Science Instruction of the 
National Education Association. The Department reorganized as the 
American Council of Science Teachers in 1942. In 1944 the American 
Science Teachers Association of the American Association for the Ad- 
vancement of Science (AAAS) merged with the Council to form the 
National Science Teachers Association (NSTA). Imbued with hybrid 
vigor, the new NSTA rapidly expanded in membership and membership 
services; set up a national headquarters office at the National Education 
Association in 1948; today enrolls nearly 20,000 members and school and 
college library subscribers. 

The Association serves all science teachers, but especially those at 
elementary, secondary, and junior-college levels and those engaged in the 
education of teachers in science. It recognizes no special emphasis, sub- 
ject, or level as the most important, but seeks to aid in the improvement 
of all aspects of science instruction. It strives to meet a dual responsi- 
bility; namely, that of helping teachers (1) to educate all youth in 
scientific knowledge, attitudes, and understandings as part of their gen- 
eral or cultural education and in order that our nation may have a science- 
literate citizenry; and (2) to develop to the utmost those students who 
show promise of becoming productive in the scientific-technological 
enterprise. 

The goals of the Association are sought through these principal media: 

1. The Association journal, The Science Teacher—published eight 
times a year and sent to all members and subscribers. 

2. Packets of Teaching Aids for Science—assembled and mailed four 
times a year, supplemented by a number of special mailings of individual 
items; sent to all members and subscribers. 

3. Meetings and conventions—the annual national convention is held 
in late March or early April; also, the Association usually holds meetings 
with NEA each summer and with AAAS during the period December 
27-30; regional conferences are held during the fall in various parts of the 
country. 

4. Working relations with other groups—NSTA represents “the organ- 
ized voice” of all science teachers in their cooperative efforts with scien- 
tific societies, in the legislative halls, and in joint projects with other 
educational groups; a Business-Industry Section helps keep science teach- 
ers abreast of new developments in science and technology. 

5. The Future Scientists of America program—embracing an array of 
Achievement Awards for Students, Future Scientists of America club 
activities, and many other services and materials for teachers and students. 

Every secondary school will benefit from at. least one NSTA member- 
ship among its science faculty and a subscription for the school or science 
department library. 











Private student desks, demonstration table, and distillation stand in foreground 
Counter under window contains storage, refrigerator, and live-animal section on left.— 
Evanston Township High School, Evanston, ll. 








Distillation center and demonstration table with built-in industrial glassworking cen- 
ter. Contains four outlets each for gas, air, and oxygen. Note wall storage and display 
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Introduction 


| the years, The National Association of Secondary-School 
Principals has published articles and reports and has made recommenda- 
tions about the science program in secondary schools. These have been 
helpful and influential. The National Science Teachers Association—like 
NASSP, a department of the National Education Association—has been 
happy to cooperate in preparing certain of these reports. We were par- 
ticularly pleased with the opportunity to prepare this issue of THE 
BuL.etin. We hope that in these days of seething concern and ferment 
in the field of science, the content of this volume will prove useful to 
secondary-school principals as they assume a leadership role in cur- 
riculum redesign. 

A major purpose of this publication is to help define the kinds of atti- 
tudes and understandings that science teachers need if they are to engage 
effectively in planning and directing improvements in science programs. 
Today, from every quarter, schools are being given advice—often contra- 
dictory in nature—on how the science program should be changed. This 
situation stems from the fact that more people, and more different kinds 
of people—military leaders, businessmen, and columnists, as well as scien- 
tists—have become aware of the important role of science in our lives 
and in our national security. They expect the schools to do something to 
insure that we will not have the cloud of “scientific inferiority” hanging 
over us. In the quest for better science education, the principal can be 
an effective educational leader without the necessity of being an authority 
in science or science teaching. He can operate on the basis of an under- 
standing of the role of science in the education of all youth and by the 
application of a few principles or guidelines for science curriculum 
improvement as set forth in the chapters that follow. 

The committee that prepared this publication found itself in complete 
agreement with the recommendations made in the September 1958 issue 
of Tue Buttetin, titled, “The Place of Science and Mathematics in the 
Comprehensive Secondary-School Program.” The committee agreed that 
the present publication should show how the implications of these recom- 
mendations can be placed in practice in science programs of the second- 
ary school. Therefore, throughout this issue of THe BuLLETIN reference 
is made to the recommendations in the September 1958 issue. 

The committee was most happy to discover the emphasis in the 1958 
issue on the Kindergarten-through-twelfth grade science program. For 
this reason a chapter is devoted to elementary science in an endeavor to 
present a comprehensive integrated program, K-12. The committee also 
believes that attention should be called to other parts of the curriculum 
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that, at the present time, influence or duplicate parts of the science pro- 
gram. These are the social studies and health education. This is a unique 
feature of this publication. 

This entire issue is designed to emphasize the role of the administrator 
in improving the science program since the committee believes that the 
stimulus for improvement must come from the administration of a school. 
This is particularly true in an attempt to integrate the elementary-school 
work with the secondary science curriculum and to make effective plans 
for the teaching of science, health, and social studies. 

From the title, through the chapters to the summary, the basic emphasis 
for the improvement of science education in this issue of THE BULLETIN is 
upon planning to improve the quality of the program rather than the 
quantity of material included. 

We take this opportunity to express appreciation, on behalf of NSTA, 
to the committee for yeoman service beyond the call of normal duties in 
preparing this publication. No better medium than THe BULLETIN could 
be found for converting their efforts into action. Again, therefore, we 
thank NASSP for another opportunity for cooperation. 


DonaLp G. Decker, President, 1959-60 
Rosert H. Carveron, Executive Secretary 
National Science Teachers Association 

















Chapter | 


The Principal and the Quality 


of the Science Program 
DONALD G. DECKER 


‘Toe number of improvements in the science program and the quality 
of these improvements can be encouraged or discouraged by the attitude 
and understanding of the secondary-school principal. With his many 
administrative duties, the principal cannot personally direct each cur- 
ricular improvement in the comprehensive high school, but he can set 
in operation the forces that accomplish these tasks. A few principles, 
basic to the improvement of the teaching of science and of the science 
curriculum, are herein set forth in the hope that they will help the busy 
administrator who wants to stimulate improvement in this important area 
of education. 

The contributors to this publication believe that much of the present 
science curriculum and science teaching is effective and good. They do 
not believe that sudden or complete reorganization of existing patterns 
in science education is called for. They do believe that improvements can 
be made and that they can be made by the application of a few principles 
that will help to evaluate present programs and that will suggest practical 
improvements whose gradual adoption will result in a well-coordinated 
program leading to greater achievements in science education. 


GuIpDINc PRINCIPLES 


What principles help the administrator improve the science program? 

1. All students at all grade levels have some interest in all areas of 
science. 

2. All students at all grade levels develop different qualities of con- 
cepts during experiences in science. 

3. An integrated science program from Kindergarten through the 
twelfth grade can make use of the interests in science that students 
have and can improve the quality of the experiences they have in 
studying science. 

These three principles are ones which an administrator needs to under- 

stand to be able to evaluate his science program and the science teaching 
in his school, and to plan for the improvement of his curriculum in science. 
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A TIP FOR ADMINISTRATORS 


All students at all grade levels have some 
interest in all areas of science. 


The Explanation of Principle Number One 

The contributors to this publication take the position that interest is 
one of the factors to be considered in the development of a science 
program. How are the interests of students discovered? Many ways 
have been used and many ways can be used to discover interests. Some 
interests are current and transient, some are emotional and fleeting, some 
are basic and lasting. For the administrator and the science curriculum 
planner, such questions as these are important in relation to interest in 
science. 

1. At what grade levels are students interested in science? 

2. In what areas of science are students interested? 

3. At what grade levels do certain areas of interests manifest them- 

selves? 

One of many ways to discover student interest in science is to deter- 
mine what experiences students at each grade level have had in science 
and what experiences they would like to have. One such study of 11,331 
students (5,799 boys and 5,532 girls) in grades Kindergarten through 
twelve was made in the Jefferson County Schools of Colorado.! Another 
study of 10,000 students in grades Kindergarten through six and 2,500 
students in grades seven, eight, and nine was made in the Denver Public 
Schools.? Another was made in grades seven, eight, and nine of an Ohio 
school,’ and another in the primary grades of the Des Moines Public 
Schools.‘ Each of these studies used an instrument with its items classi- 
fied into five groups: plants and animals, human body, earth, universe, 
and matter-energy. The materials in science programs, K-12, and the 
interests of children can be classified by this grouping system. Each of 
these studies provided evidence that supports the conclusion that students 
at each grade level have had experiences in science and that they would 
like to have additional experiences in science. These conclusions seemed 
to verify the principle that all students at all grade levels have some 
interest in all areas of science. 

The data from the Jefferson County Study are summarized in Table I. 

‘ Donald G. Decker, “The Science Interests and the Quality of Science Concepts 
of Students in the Jefferson R-1 School District” (Unpublished study presented to 
the Jefferson R-1 School District Board of Education, September 15, 1958). 

* George Mathes, “The Science Interests of Students in Grades K-9” (Unpublished 
study by the Denver Public Schools). 

* Patricia E. Blosser, “A Study of the Science Interests of Junior High-School 
Students at Wooster High School, Wooster, Ohio” (Unpublished Master's Thesis, 
Colorado State College, Greeley, Colorado). 

* Mildred T. Ballou, “A Study of the Science Interests of Students in Grades One, 
Two, and Three in Des Moines Public Schools, Des Moines, lowa” (Unpublished 
Doctoral Field Study, Colorado State College, Greeley, Colorado ). 
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1960) PRINCIPAL AND QUALITY OF THE SCIENCE PKOGRAM 9 

TABLE I. Average Percentage of Total Possible Responses in Five 
Areas of Science for the Primary, Intermediate, Junior High- 
School, and Senior High-School Boys and Girls in Eleven 
Schools of Jefferson R-1 School District of Colorado 





Boys Girls 
Area Level Have Had Would Like Have Had Would Like 
Plants and Animals Primary 43.51 67.51 37 .96 69.64 
Intermediate 50.79 61.10 45.42 68 .81 
7-8-9 50.82 49.27 43.74 49 66 
10-11-12 40.89 31.35 38 36 33.89 
Human Body Primary 34.29 67 .69 34.13 70.67 
Intermediate 51.16 60.15 55.37 67.19 
7-8-9 49.40 45.64 50.63 51.45 
10-11-12 32.93 38.10 36.56 49 64 
Earth Primary 37.78 69 .60 27.85 69 .80 
Intermediate 53.19 68 .25 46 .39 67 .39 
7-8-9 56.22 59.04 45.36 52.29 
10-11-12 43.70 48.19 33.08 35.52 
Universe Primary 28.18 70.21 23.76 70.10 
Intermediate 39.64 69.44 28.18 64.44 
7-8-9 43.84 60.60 33.93 54.13 
10-11-12 34.09 52.96 26.08 47 .06 
Matter-Energy Primary 40 86 68 .86 31.24 67 .50 
Intermediate 46.70 70.79 39 .97 64.73 
7-8-9 51.99 66.73 37 .56 60.23 
10-11-12 36.51 57 .66 20.57 33.39 





The effectiveness of such a principle as a guide to the improvement 
of a science program can be tested only in actual practice in a school 
system. Over a period of four years, the principle has been tested, veri- 
fied, and used to form a foundation for the construction of an improved 
science program for the elementary schools in four public school systems 
of Colorado: Greeley, Fort Collins, Jefferson County, and Englewood.° 
Lessons in each of the five areas of science were constructed, the materials 
were bought for each teacher by the school system, and the lessons were 
demonstrated to teachers during an in-service program and then taught 
by the teachers to students at each grade level and evaluated by the 
teachers for their effectiveness. No school system eliminated any area of 
science due to a lack of interest on the part of students at any grade level. 
No school system discovered a science topic that could not be classified 
under one of the major groupings. The lessons have been kept as a part 
of the curriculum and as a foundation for the expansion and continued 
growth of the science program in grades Kindergarten through six. The 
Jetterson County system has embarked on a five-year improvement plan 
from Kindergarten through the twelfth grade. The junior high-school 


* Superintendents of Schools cited: (1) Dr. Leslie K. Grimes, 811 15th Street, 
Greeley, Colorado; (2) Dr. D. B. Lesher, 317 South College, Fort Collins, Colorado; 
(3) Mr. William Bishop, 3000 S. Bannock, Englewood, Colorado; (4) Dr. Robert H. 
Johnson, 1580 Yarrow, Lakewood, Colorado. 
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program is now being planned with Principle Number One as one of the 
factors important to consider in the development of the program. 

Implications of this principle for curriculum improvement are: 

1. The interests of students in additional activities in science suggest 
the wisdom of planning an integrated science program from Kinder- 
garten through the twelfth grade. 

These interests suggest the wisdom of analyzing the present pro- 

gram of a school system to discover to what extent experiences in 

each area of science are available to students at each grade level. 

3. Plans for improvement of science programs consist of “filling in” the 
gaps where science interests are neglected at each grade level and 
eliminating unnecessary duplication. 


i) 


A TIP FOR ADMINISTRATORS 


All students at all grade levels develop different qualities 
of concepts during experiences in science. 


The Explanation of Principle Number Two 

What is meant by qualities of concepts in science? Each of six chil- 
dren taught the same lesson and using the same materials will develop 
a different quality of concept. For example, if the teacher teaches a 
lesson to six children about the movements of the earth and the sun and 
the same materials are used by each child, each of the individuals will 
develop a different concept. Not only will the concepts be different, but 
the qualities of the concepts will also be different. The illustration below 
shows six children at the end of such a lesson. Presume the teacher has 





5. The earth and the sun move through 
‘space as each rotates on its axis, and 
the earth revolves around the sun as 
the sun revolves around the center of 
the galaxy. 


4. The earth revolves around the sun 
‘ as each rotates on its axis. 


3. The earth and the sun rotate on their axes. 


= \ 
2. The earth and the sun each has an axis. 


- The earth has an axis. 
-. iis " 


._What fun to zoom through _ 
space in a rocket ship. 
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asked the question “What is the most important idea you learned during 
this lesson?” Presume that the six statements above the illustration are 
the six answers of the children. One child was obviously day-dreaming. 
The quality of the concept he developed in relation to the objective of the 
lesson must be ranked zero. The second child developed a correct concept 
and so did the third child, but the quality of each of the two concepts in 
relation to the objective of the lesson is different; one is ranked one, and 
the other, two. Students four and five have developed concepts involving 
rotation and revolution. These are ranked three and four because the 
quality is better than the previous three. The “perhaps-science-prone” 
child, number six, developed the highest quality of concept in relation 
to the objective of the lesson—the movements of the earth and sun. 


It may take two or three lessons before the first three children develop 
the qualities of concepts achieved by the last three children. Perhaps they 
will not be able to develop any better quality of concept than the original 
one they stated. A teacher must use some method of evaluating the qual- 
ity of concept a child has developed. The method must be one in which 
the child has an opportunity to make a free response, orally or in writing, 
or has an opportunity to choose from a variety of answers the one he 
believes best answers the question studied during the lesson. It is highly 
desirable for a teacher to ask children to draw pictures that tell what 
they have learned or to use equipment to demonstrate what they have 
learned. Whatever means is used, the most important task of the teacher 
in evaluating student learning is discovering the quality of the concept 
each child developed. 


The Application of the Principle to Secondary Science Teaching 

Although the example concerns elementary children, the principle is 
applicable to all levels of education. One of the important objectives of 
education at any level is to help students develop the highest quality of 
concept of which they are capable. 


At any grade level, the best educational experiences for students should 
be such that varying degrees of quality of performance are possible. A 
teacher in a biology class may assign a group of students a chapter to 
read and twelve problems to solve about heredity. The rate at which 
individual students complete the reading and the twelve problems and 
the number that each completes correctly is often regarded as an indica- 
tion of the quality of his performance. But it is really an indication of 
the quantity of work that he is able to do in a certain period of time. 
Previously determined standards of maximum performance are used as 
the criteria for excellence. Certain boundaries are placed upon the maxi- 
mum amount of work that can be done. 


A TIP FOR ADMINISTRATORS 


Do your teachers place a limit on 
quantity or quality of work? 
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If this same teacher in biology had presented the class with the prob- 
lem of how do we inherit characteristics, she would have discovered that 
problem-solving ability and native intelligence help determine the quality 
of the conclusion that students are able to make. The best students will 
find the greatest amount and the most pertinent information. They will 
do the best job of analyzing the data; they will do the best job of syn- 
thesizing their ideas and, as a result, will have the best conclusions to the 
problem. Individual differences that are significant in many activities of 
life are easily identified by this method. Some students can do no more 
than copy the material from the textbook; other students will use many 
sources of information. Some students will be unable to perform the 
steps of analysis and synthesis. Others will not be able to generalize, 
which is an essential step if one is to make a conclusion. Only by pro- 
viding students with opportunities to solve problems can teachers discover 
important individual differences in ability to handle science subject 
matter. 

A TIP FOR ADMINISTRATORS 


Encourage your teachers to teach so that 
“your objectives are showing.” 


The Application of the Principle to Grouping 

Educators have attempted to provide for individual differences by 
using one of three methods: (1) homogeneous grouping, (2) accelera- 
tion and retardation, (3) less or additional work. No one of these three 
methods has been entirely satisfactory. The failures of the plans have 
been twofold: (1) the basis for provision for individual differences has 
been centered in the quantity of work a student is able to do in many 
subjects, and (2) the basis for determination of individual differences 
has been the result of group testing rather than consistent individual 
performance in specific areas of subject matter. 

At any grade level, experiences in science can be of such a nature that 
the teacher can identify the quality of the concept a student has devel- 
oped. This means that lessons in science must be constructed to answer 
specific questions in the primary grades and the solution of simple prob- 
lems in the intermediate grades. It means that junior and senior high- 
school students should have opportunities to learn to work independently 
and to discover the highest quality of work of which each is capable. It 
also means that teachers in their planning must determine various quali- 
ties of concepts that children may develop during experiences to answer 
questions. The teacher must also realize that some students will develop 
only the most simple quality of concept and that some will develop the 
highest quality of concept. The rest of the class will each develop some 
other quality of concept. If a teacher discovers that each student develops 
the highest quality of concept, the lesson is probably too easy for that 
grade level. It is not challenging enough for the majority of students. 
Likewise, if no student develops any quality of concept except the 
simplest, the lesson is probably too difficult. 





~ 
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The Application of the Principle to Specific Persons 

Two examples of lessons used in the Englewood Science Study to help 
identify the quality of science concept developed by students are on pages 
13-17. The first lesson is a fourth-grade lesson including the directions 
to the teacher, the pupil’s lesson, and the teacher’s record form. The 
results of this lesson are printed on the teacher's lesson record. Of the 
1,695 fourth-grade students who had this experience, 59%, of them did 
not give any evidence that they had developed any one of the five con- 
cepts they could have developed from the experience. About 27% of 
them developed the highest quality of concept. The rest of the students 
distributed themselves among the other qualities of concepts. This 
sample shows that not only are there differences among individuals but 
among schools. In one school almost half of the students chose the highest 
quality of concept in comparison to about one-fourth in the other school. 
Students do develop different qualities of science concepts during the 
same lesson in science, and it is important for a teacher to know the 
quality of concept each student did develop. 


o ° ° ° ° 
TEACHER'S LESSON FourtH GRADE 
Topic: UNIVERSE PART: SEASONS 
PURPOSE: To answer the question: What movements does the earth make? 


EXPERIENCE: Demonstrating the movements of the earth. 


CONCEPTs: The earth rotates and revolves. 
1. Earth moves around its axis, rotates. 
2. Earth revolves in its orbit. 
3. Earth moves around the sun. 
4. Earth moves around its axis as it moves around the sun. 
5. Earth rotates and revolves. 


MATERIALS: 
1. Signs for seasons (spring, summer, autumn, winter) 8” x 6” and folded 
so they will stand on floor. 
2. Pupil’s Lesson, Number 51, Fourth Grade (one for each fourth-grade 
pupil). 
3. Teacher's Lesson Record, Number 51, Fourth Grade (one for each 
fourth-grade teacher). 


DIRECTIONS: 
1. Draw orbit on floor with chalk. 
2. Place signs for seasons on orbit in proper places. 
3. Ask one pupil to be the earth. 
4. Ask one pupil to be the sun. 
5. Demonstrate rotation of earth on axis. Discuss. 
6. Demonstrate revolution of earth around the sun. Discuss. 
7. Discuss the fact that the earth moves in these two directions at the same 


time and constantly. 
Give each pupil a copy of Pupil’s Lesson, Number 51, Fourth Grade. 
Read the Purpose Question and the six answers. Ask each pupil to mark 


oe 
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an X on the line before the sentence that he thinks best answers the 
question. 


9. What movements does the earth make? 


10. 


.l. Earth rotates and revolves. 
Earth moves around the sun. 
Earth moves around its axis as it moves around the sun. 


2 

3 

.4. Earth revolves in its orbit. 

5. Earth moves around its axis, rotates. 
6 


I don’t know. 
Key: Item Number Quality Value 


oOukh WON 
orl WU 


Collect the papers. Sort them according to the responses. Count the 
number of pupils who made each response. Print the number of pupils 
who made each response on the correct line on the scale above and also 
on the Teacher's Record, Number 51, and bring it to the next class 
meeting. 

Score each paper according to the key. A pupil's score is the quality 
value of the item he marked with an X. Mark the quality value on each 
paper. This is the pupil's score. 

Record each pupil's score on the Teacher's Cumulative Record Form in 
the column for Lesson 51 (due at last meeting of class). Save the 








pupil's papers! 


Pupit’s Lesson, NuMBER 51, FourtH GRADE 


Directions: Read the question and the answers. Print an X on the line before 


the number of the sentence that best answers the question. 

How does the earth move? 

Earth rotates and revolves. 

Earth moves around the sun. 

Earth moves around its axis as it moves around the sun. 
Earth revolves in its orbit. 

Earth moves around its axis, rotates. 


Pre ep > 


I don’t know. 


TEACHER’s Lesson RECORD, FouRTH GRADE 


Directions: Collect the papers. Sort them according to the responses. Count 
the number of pupils who made each response. Print the number of pupils who 


made each response on the correct line before each item below: 
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at 
10 
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How does the earth move? 


No. of Per Cent 

Item Quality Students of Students Concepts 

No. Rank i _ —* 

1 5 470 268 27.73 48.90 Earth rotates and revolves. 

2 3 400 45 23.60 8.21 Earth moves around the 
sun. 

3 4 563 189 33.21 34.48 Earth moves around its axis 
as it moves around the 
sun. 

4 2 196 14 11.56 2.55 Earth revolves in its orbit. 

5 l 56 30 3.30 5.47 Earth moves around its 


axis, rotates. 
6 0 10 2 59 .36 =I don’t know. 
Total Pupils 1695 548 


List the questions which the pupils asked that you could not answer, and use 
space below for verbatim recording. 
* School System No. I 
** School System No. II 


The second lesson is a problem-solving study guide for secondary-school 
students which directs them through the steps of problem solving and enables 
the teacher to judge the quality of the concept they developed by the conclu- 
sion that they make in answer to the problem. 


Oo — oO ° oO 
Stupy GUIDE FOR AN EXPERIMENT 


I. The Problem: How does the color of cloth affect temperature? 


II. The Hypothesis: (Complete the following sentence.) The color of cloth 
should affect temperature because. ...............ccececcececees 


II!. The Procedure: These are the things with which you will have to work. 
In the space below, show by a drawing how you would arrange this 
equipment to do an experiment which would help answer the problem. 

Equipment Drawing 
1. One piece of black cloth 

(rayon ) 

One piece of white cloth 

(rayon) 

Three test tubes 

Three thermometers 

One test-tube rack 

Two rubber bands 

Three one-hole rubber stoppers 

to fit the test tubes 

Three labels 


bo 


“IED Ue Go 


8. 
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Answer the following questions: 
1. Where in the room would you place the test tubes?..... 


2. How long would you leave them there?............... 


IV. Record Your Information 
Test Tubes Amount of Time Temperature 
Se en be Peer. ee J Ak” Xa ee 
ee ee ee eee 5 anes 
Pete wivei Sbabikickembehsoka COS! fake ees 


V. Analyze Your Information: Answer the questions below. They 
you analyze your information. 


1. What is similar about each of the two cloth-covered te 


Circle the words that are similar about each 





[Dec. 


Readings 


will help 


st tubes? 


thermometer sunlight test tube test tube rack 
kind of cloth time exposed color of cloth 


to 


What is different about the three test tubes?........... 


VI. Group the Main Ideas: Read your results again. Write the two main 


ideas on the lines below. 


VII. Answer the Problem: 
How does the color of cloth affect temperature?............ 


VIII. Compare Your Answer with Your Hypothesis: 
1. Was your hypothesis a good one?.................... 
2. Did your experiment give you some evidence that made 
ED ET's ci U cas cee veces cece seedess 


The Application of the Principle to Guidance and Counseling 


your hy- 


If a record is kept of the performance of students at each grade level 
for each science lesson, it is possible to identify by the end of the elemen- 
tary school the students who consistently handle science subject matter 


well enough to develop the highest quality of concepts. These 


students 


should be urged to consider seriously a career in one of the fields of the 


sciences. This method will also identify the student who consistently has 











n- 
eT 


ne 
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difficulty handling science subject matter. These students should be dis- 
couraged from considering science as a career regardless of the amount 
of interest they may have in the subject. The form used in the Engle- 
wood Science Study is shown below. 

The scores for ten lessons are shown for fifteen pupils of the sixth 
grade. The highest possible score for each lesson was five, and the lowest 
possible score was zero. For the purposes of this publication, the total 
scores are ranked from highest to lowest. The highest possible total score 
was fifty. The IQ of each student, as estimated by the California Test. of 
Mental Maturity, is listed. The hypothesis developing is that individual 
performance over a period of years in science experiences is a better 
criterion for advisement than the IQ score of the individual. Lessons 27 
and 28 are perhaps too easy for the sixth grade and should be tried as 
fifth-grade lessons. 

Throughout the twelve years of public school education, students will 
more often be taught by the unit plan than by any other. Teachers are 
more adept at making units than they are in designing individual lessons 
within that unit to help students develop specific concepts. The unit 
method is in itself neither effective nor ineffective in the teaching of 


TEACHER’s CuMULATIVE Recorp Form, StxtH GRADE 
(Hand in at last class meeting) 





Teacher School 

Grade ‘ City 

Directions: Score each paper according to the key. A pupil's score is the quality 
value of the item he marked with an X. Mark the quality value on each paper. This 
is the pupil’s score. Record each pupil’s score after his name on this form. After the 
last lesson, record the pupil’s IQ. Add the scores of each pupil and record the total 
in Pupil’s Total Score column. Add score, vertically, for each lesson. Record the total 
in Lesson’s Total Score space. 








Lesson Number Pupil’ s 

Total 

Pupil’s Name 13 14 27 2 41 42 55 56 69 70 1.Q Score 
1. . 46 6 4 £8 6 8. 6. Oe we 
2. 5 5 5 5 4 5 4 5 5 5 133 48 
3 Se @ ogre 3. ae 8S oa 2 ee 46 
4. S: Baath «fy 18 ackie OT 8) et 2 Oe 45 
5. 5 5 5 5 4 3 4 5 4 5 114 45 
6 ‘a ik oo i oe oe a ee oe le 
7. eh @' S- 2 abstr 2 Oe BOR 44 
8. 5 5 5 5 3 4 4 5 4 4 104 44 
9. os 2 ee ee ea ee 80 43 
10. 5 4 5 5 3 4 4 4 4 4 123 42 
11 . 3 oboe ao oe | 4 we 42 
12 4 3 5 5 4 4 4 4 4 4 111 41 
13. . © Os <i! Bh cd! On ‘ao “ee “EO a 
14. i-th. Boodt tebe} Oot >a 
15. i 6. 3.08 @ 13.) 2 Bi Bone 38 


Lesson’s Total Score 
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science. The effectiveness value of the unit method is determined by the 
amount of problem solving students have the opportunity to do. A unit 
which provides for individual differences by either suggesting or requiring 
additional quantities of work fails to help the teacher identify the quality 
of thinking a student can do in science. If a unit test is used to deter- 
mine the grades of the student merely by measuring the amount that he 
knows, the emphasis is on quantity rather than quality. If a unit test 
reveals the quality of the concepts that students have developed, the unit 
has been successful in providing for fundamental individual differences. 


A TIP FOR ADMINISTRATORS 


A good unit in science is one that is organized to 
make use of the problem-solving method. 


The Application of the Principle to Curriculum Improvement 

The application of this principle to curriculum development by a group 
of teachers demands two things of them: (1) listing the concepts they 
hope children will develop at each grade level, and (2) discovering the 
quality of concepts that students actually develop as a result of a lesson 
in science. The information from these two activities will be the basis 
for the construction of new lessons in science, incorporating four or five 
qualities of concepts which will help to determine the grade placement 
of these lessons as teachers have experience with them. Most teachers 
will discover that many students develop more difficult concepts than 
teachers would believe they are capable of developing. Concentration of 
teachers in building quality into science lessons will help answer the 
question “How much can pupils learn at each grade level?” 
The Application of the Principle To Discovering How Much Students 

Already Know 

Recently two studies* were conducted that attempted to determine 
the quality of concepts that students have already developed in reference 
to certain science words regardless of the science program. The words 
used are those that are commonly met by the student in his everyday 
living (atom, bacteria, cell, cosmic ray, energy, gene, gland, hormone, 
ionosphere, jet, molecules, planets, protein, satellites, seismograph, space, 
time, vaccines, virus, X ray). Children in school systems of all sizes in 
Colorado were tested. The sizes of the school systems were classified by 
the number of teachers in the system: metropolitan, over 400 teachers; 
large, 100-399 teachers; medium, 25-99 teachers; and small, 1-24 teachers. 
A group of fifty scientists ranked nine concepts about each word in order 
of quality of concept. The first three were used to inventory the primary 


* LeRoy Kerns, “A Study of the Level of Comprehension That Pupils in Colorado 
Elementary Schools Have of Twenty Selected Science Words” (Unpublished Doctoral 
Dissertation, University of Colorado, Boulder, Colorado). 

Joseph Shoemaker, “A Study of the Level of Comprehension That Pupils in 
Colorado Secondary Schools Have of Twenty Selected Science Words” ( Unpublished 
Doctoral Dissertation, University of Colorado, Boulder, Colorado). 
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grades; three, four, and five to inventory the intermediate grades; five, 
six, and seven to inventory the junior high-school grades; and seven, eight, 
and nine to inventory the senior high-school grades. The highest quality 
of concept for one level became the lowest quality of concept for the 
next level. The results for the primary grades are the only ones available 
at the present time, but an example can be shown. The three concepts 
about atom were: 
Simplest Statement: 
1. It is most important to know that atoms are very tiny 
Second Statement: 
2. It is most important to know that atoms are found in every- 
thing around us. 
Most Complex Statement: 
3. It is most important to know that all materials are made of 
atoms. 
Fourth Statement: 
4. I do not know. 

The results show that 25% of the students in each grade level selected 
the simplest statement as the most important idea to know about atoms. 
Between 25% and 50% selected the second statement as the most impor- 
tant to know. Between 25% and 50% selected the most complex state- 
ment as the most important idea to know about atoms. Less than 25% 
responded that they did not know, and this percentage decreased with 
the increase in grade level. 

This seems to indicate that about 75% of the students in these schools 
have had experiences through which they have developed some correct 
concepts about atoms and that students have developed different quali- 
ties of concepts about the word. One can presume that it is doubtful 
that lessons about atoms are taught in the primary grades in many schools. 
The experiences of the students were probably largely out-of-school 
experiences. If students are capable of developing these concepts about 
atoms without formal teaching, how much could they learn if concepts 
about atoms became a part of the primary grade curriculum? 


A TIP FOR ADMINISTRATORS 


Do you and your teachers underestimate the abilities of 
your pupils to develop science concepts of quality? 


Implications of This Principle for Future Curriculum Improvement 
1. Quality of concept as a factor in curriculum planning suggests the 
wisdom of planning an integrated science program for Kinder- 
garten through the twelfth grade. 
The quality of concept suggests the wisdom of analyzing the present 
program to discover the qualities of the concepts students now 
develop. 
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3. Plans for improvement should include methods of determining the 
highest quality of concepts students can develop at each grade 
level and the experiences which will make it possible for them to 
do this. 

If quality in education is neglected, the twelve years of public 
school science education is not as effective as it might be, for edu- 
cation is effective only to the extent to which it helps students 
develop the highest quality of concepts of which they are capable. 


A TIP FOR ADMINISTRATORS 


An integrated science program from Kindergarten through the 
twelfth grade can make use of the interests in science that 
students have and can improve the quality of the 
experiences they have in studying science. 


The Explanation of Principle Number Three 

Effective science education demands that students sense a continued 
achievement and understanding of increasingly more difficult concepts 
as they progress from grade level to grade level. This is not true at the 
present time, except in a few school systems. Generally speaking, the 
science programs of the public schools have not been characterized by 
either imagination or creativeness of science curriculum makers. We are 
reaping the results of this lack of vision in planning in the field of science 
education, and we have become alarmed at the meager number of 
students who elect either science courses in high schools or science 
careers as vocational choices. The persistent refusal of teachers and other 
educators to look frankly and carefully at the science program and the 
persistent resistance to experimentation in science education in the public 
schools are two oddities of the twentieth century that no one is able to 
explain. Openmindedness and experimentation have long been objectives 
of the science teacher, but when he is faced with the directive or the 
suggestion that he be openminded about the science curriculum or the 
science experiences or experimenting in science education, we find a 
closed mind and a prejudice that are consistent obstacles to improvement. 

The continual insistence that we rearrange the topics and courses that 
we already have to achieve a better education for youth simply means 
that they receive the same education, but they get the same topics and 
the same courses in a different order. Curriculum improvement will come 
when we are more determined to find out how much students know and 
how much they can learn at each grade level than when we are deter- 
mined to prevent teaching a topic too early because it will rob a teacher 
in some future grade of the material he has always taught. Gradually, 
due largely to outside pressures (sad to say), the science curriculum is 
changing and becoming better. 

Eventually educators will come to grips with the odd phenomenon of 
thousands of elementary-school youngsters avidly and eagerly studying 
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and enjoying science and the sudden disappearance of this interest after 
the sixth grade. Eventually science educators will recognize that the 
reasons lie within their own narrow concept of what science education 
might be at the junior high-school and senior high-school levels. Even- 
tually science educators will recognize that the great and exciting fields 
of the sciences go far beyond the narrow boundaries now existing in 
high school of biology, chemistry, and physics. Consultants at workshops 
of science teachers find the elementary teachers eager and willing to plan 
for effective and good programs in science, willing to experiment and try, 
and willing to put good educational practice into effect in the elementary- 
school science program. It is not strange that children who have had six 
years of experience in exploring and solving problems in all the fields of 
the sciences and have found the world of science as exciting as any in the 
curriculum suddenly lose interest in science when they find themselves 
confined to a “too-similar” program or a “read about, talk about” program 
in grades 7-8-9 and confined to only three fields of science in the senior 
high school. 

Where, for example, will the student who has developed an interest in 
geology find opportunity for further education in this field in high school? 
Where will the student who has developed an interest in astronomy find 
an opportunity for continued education at the high-school level? He must 
either change his interest to physics, biology, or chemistry, or he must be 
contented to continue his education on his own the best he can. Science 
teachers at the secondary-school level seem oblivious to such interests of 
students and are quite content to neglect them and shut their eyes to the 
problems presented by students outside the fields of the three courses 
in high-school science. Sadder than this, perhaps, is the resistance even 
to trying new courses in geology or astronomy at the high-school level 
if only to discover how many students would elect them or how many 
students could profit by them. This is a strange attitude in a subject 
field that prides itself on gathering evidence before forming an opinion 
and testing hypotheses before coming to conclusions. It is high time that 
the scientific method was practiced in the making of science curriculums 
as well as in the teaching about it in the science courses in existence. The 
school administrator can do a great deal by demanding that science 
teachers offer evidence for the programs they wish to keep and those 
they wish to neglect. 


A TIP FOR ADMINISTRATORS 


Opinion is not enough in the field of science, nor is it 
enough in the field of science education. 


K-12 ProcraMs IN SCIENCE 
After an examination of three possible guiding principles that can be 
used to improve science programs at each grade level, it is important to 
consider the status of K-12 programs. An administrator needs some guide 
by which he can compare his science program to other science programs. 
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Three guides are presented in the form of pyramids to illustrate three 
kinds of K-12 programs in science. These three pyramids show clearly 
the problems that administrators face in improving the quality of the 
science programs in their schools. Beside each pyramid are criteria of 
good K-12 programs recommended in THe BuLLetin for September 1958. 
The third pyramid suggests a program that better meets the twelve 
criteria than either the first or the second; yet the first two are examples 
of actual school programs. 

The first pyramid (I) is based on a study of 226 students in grades 
7-8-9 in an Ohio school whose junior high-school enrollment was 673 
students when the study was made. The random sampling used in the 
study revealed these facts about the K-12 science experiences of the 
students. 

1. About 50% of the students had had no elementary science in grades 

Kindergarten through six. 

About 50% of the students had had some experience in science in 
the elementary grades. None of this group had studied science 
in the first or second grades. Most of them had had science in the 
fifth or sixth grades. 

Of the ninth-grade students, 75% had had no’science in the seventh 
or eighth grades. 

If the ninth-grade students elected later courses in science in the 
same pattern as do students throughout the nation, about 80% of 
them will elect biology in the tenth grade, about 40% who stay in 
school through the eleventh year will elect chemistry, and only 
25% of those who reach the twelfth grade will elect physics. In 
other words, the science education of 25 to 30 per cent of these 
pupils will terminate at the ninth grade. 

The darkened portion of the pyramid represents the K-12 science cur- 
riculum as revealed by this study. Obviously a structure of this design 
will eventually collapse due to the inherent weaknesses. To support the 
structure, a broader base is needed and some “filling-in” internally where 
the structure is without support. Something needs to be done to complete 
the structure. 

An administrator must decide whether this is the structure of the K-12 
program he wishes to perpetuate in his school system. To make this 
decision, he might read the criteria suggested by the National Association 
of Secondary-School Principals? to discover to what extent this structure 
reflects the beliefs of his organization about a good science program. 

The second pyramid (I1) is based on the science curriculum of a public 
school system of 5,750 students in Greeley, Colorado. This system has 
had vertical grade committees at work for several years to improve the 
curriculum. These committees are composed of representatives of each 
subject matter area. Science is one of the subjects they have considered 

*“The Place of Science and Mathematics in the Comprehensive Secondary School 
Program,” THe BuLLetin of the National Association of Secondary-School Principals, 
September 1958. 
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at each grade level. The school system has also had horizontal subject 
matter committees at work. These committees are composed of repre- 
sentatives of each grade level. The result of their work with the science 
curriculum is represented in Pyramid II. 
1. Each student studies science in the elementary school, Kindergarten 
through the sixth grade. 
Each student studies science in the junior high school, grades seven 
through nine. 
Each student studies biology or one of the other sciences in the 
senior high school. 
In this school system, the study of science throughout eleven years 
is required .of each student. 
Students may elect biology, chemistry, physics, or advanced biology 
in the eleventh and twelfth years of senior high school. 

The darkened portion of the pyramid represents the K-12 science cur- 
riculum in this school system. Obviously the structure of this design has 
a much firmer foundation than in Pyramid I. The weaknesses are in the 
top of the pyramid which might topple if they are not strengthened. 
However, the two groups of committees are constantly at work and are 
building a science program for the senior high school on a very firm 
foundation that should result in a completed structure within the next 
few years. 

An administrator must decide whether this is the structure of the K-12 
program he wishes to perpetuate in his school system. If he wishes to 
complete the pyramid, he then must decide the nature and the extent 
of the program in the senior high school and the percentage of the school 
population that will be required to participate in the program and the 
parts of the program that will be elective. 

The third pyramid (III) is suggestive and perhaps theoretical. It sug- 
gests one way in which the pyramid might be completed. The base is 
firm with a K-6 program supporting a coordinated junior high-school pro- 
gram that extends and develops the elementary program. At the top of 
the pyramid is suggested that all students continue their education in 
the field of science as a part of their general education for effective 
citizenship and personal development. It also suggests that special courses 
in science should be offered for the individuals who wish to enter the 
fields of technology in business and industry to study for their vocational 
careers. It is further suggested that special courses in science should be 
ottered for the individuals who wish to enter the fields of pure science to 
study for their vocational careers. The general suggestion is that students 
in their last three years of high school have the opportunity to elect from 
a rich offering of the sciences those experiences that will help them decide 
whether their abilities and interests are compatible with the vocational 
fields they have selected and also have the opportunity to continue their 
education in the sciences for effective citizenship, regardless of the 
vocational fields they plan to enter. This plan is based on three assump- 
tions: 
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(1) that much of the present senior high-school science can be learned 
in the first nine years, 

(2) that ettective record keeping of performance in science classes 
will make it possible for students and counselors to select better 
possible vocational choices in reference to science, and 

(3) that students can learn much more science in the first nine years 
than we have given them the opportunity to learn. 

If these assumptions are worth investigating, then students who are 
interested in pure science careers should have the opportunities to study 
advanced biology, chemistry, and physics; students who are interested 
in technology (the applied sciences ) should have the opportunity to study 
the sciences essential to the fields of communication, transporation, 
agriculture, and industry; and all students should be studying those 
aspects of science that are necessary for all citizens to understand if they 
are to make judgments as members of the community and the nation 
concerning problems that demand an understanding of science to solve 
democratically. Whether or not this suggestion has merit might be de- 
cided by applying the twelve criteria suggested by the National Associa- 
tion of Secondary-School Principals. 

Criteria 
1. Science study in grades 7-8-9 
should build upon the program of 
science in the elementary grades. 
2. All normal pupils in grades 7-8-9 
should be encouraged to study 
some form of science in each grade. 
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Criteria 
General basic education for all 
secondary-school youth plus pro- 
vision for specialized education 
for each according to ability and 
interest. 
Schools should update their 
science programs to adapt to the 
technological facts of everyday 
living. 
Programs in science should be 
developed and carried on as part 
of a continuous program begin- 
ning in the elementary school and 
extending through the senior high 
school. 
A variety of offerings in science 
should be provided, ranging in 
purpose and perspective from 
basic functional concepts to ad- 
vanced theory. Although it is 
essential that no student be per- 
mitted to avoid a responsibility 
for some study of how science 
will affect his life, he must be 
counseled and urged to select 
only those science subjects that 
will best challenge his capacities 
and interests and satisfy his plans 
for the future.® 


Although each school system will work out its own destiny in relation 
to its science curriculum, it is suggested that the science administrator 
know the possibility of various destinies and the implications of moving 
along each of the various types of curriculum improvement. Each ad- 
ministrator should ask himself these three questions in the planning of a 


K-12 program of some type for his school. 


1. Should I leave the development of the science program to each 
individual teacher, believing that this is the best method of improv- 


ing the science program? 


2. Should I encourage each major group of teachers to plan an effec- 
tive program—elementary, junior high school, and senior high school 
—believing that each group is competent and that a good program 


* J. Dan Hull, et al., Mathematics and Science Education in the U.S. Public Schools, 
U.S. Office of Education Circular, No. 533, February 1958 (Washington: Govern- 


ment Printing Office, 1958). 


* Criteria quoted from “The Place of Science and Mathematics in the Comprehen- 
\ sive Secondary School Program,” THe BuLtetin, NASSP, September 1958. 
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at each level does not necessarily need to be coordinated with what 
comes before or after? 

Should I encourage each group to work together (1) to analyze 
carefully what is being taught at each grade level, (2) to find out 
the quality of the science concepts that are developed, and (3) to 
discover the interests of students in the field of science, and insist 
that education must be an on-going process coordinated in terms 
of the development of the student rather than the sometimes erro- 
neous conception of teachers as to what such a program should be? 


In SUMMARY 

What has been suggested in this chapter is based largely upon an 
implementation of the ideas published in “The Place of Science and 
Mathematics in the Comprehensive Secondary-School Program” in the 
September 1958 issue of THe BuLLeTIN of the National Association of 
Secondary-School Principals. These major ideas were set forth: 

1. General basic education for all secondary-school youth. (This de- 
mands moving toward a coordinated K-12 program. ) 

2. Specialized education for each according to ability and interests. 
(This necessitates the discovery of the quality of science concepts that 
students can handle and effective guidance into the fields where they can 
develop these concepts. ) 

3. A proper balance in all fields of learning. (This means an expansion 
of the science program to bring proper balance in all fields of science in 
the science curriculum. ) 

4. Giving attention to the deepening demands of life in our tech- 
nological world. (This means at least a three-track program in high 
school: one for the pure-science career-minded student, one for the tech- 
nological career-minded student, and one for the general education of 
all students. ) 

5. Improving the quality of secondary education. (This means atten- 
tion to the quality of concepts that can be attained through the experi- 
ences provided. ) 

6. The curriculum must change in response to changes in the culture. 
(This means that it is important to know how soon students are develop- 
ing concepts in science and to capitalize on this change in the curriculum. ) 





Chapter Il 


Science in the Elementary School 


MILDRED T. BALLOU 


Science in the elementary school is in a state of metamorphosis. The 
need for an effective science program for young children has become 
widely recognized, and elementary educators are responding with a 
variety of plans to meet the need. The challenge to secondary-school 
science people of rapid changes in the elementary-school curriculum is 
to be cognizant of the scope and quality of the K-6 program and build 
upon it. The emerging elementary-school science program is influencing 
and will continue to influence science ir. Ure secondary school. Building 
a good secondary-school science program necessitates taking a hard look 
at science K through 6. The purpose of this chapter is to provide back- 
ground and perspective for those interested in building quality into the 
secondary-school science program. 


A TIP FOR ADMINISTRATORS 


How recently have you talked with the elementary-school 
principal about his science program? 


THe ELEMENTARY-SCHOOL CHILD 

The elementary-school child is a human dynamo, ready to learn and 
ready tor action. He is curious about his world and investigates it by 
testing, touching, smelling, listening, and exploring. He asks numerous 
questions, and when given an answer is likely to test that answer with 
reality before he accepts or rejects it. The elementary-school child is not 
a passive learner. What a subject for science! 

The kindergarten child lives in a here-and-now world, a world which 
yesterday consisted mainly of his own home and yard, but which today 
has expanded to include the route to school, the school itself, the back- 
yards in his neighborhood, and the places he visits. As his world expands, 
his desire to understand that world increases. The kindergarten child 
tends to be awed by his environment, and is more likely to be a silent 
observer, perhaps watching every motion of a butterfly or caterpillar in 
a garden for ten or fifteen minutes, than to try to catch the butterfly, 
examine the body structure, and ask questions. “Look and learn” de- 
scribes the kindergarten child’s experiences with his environment. His 
rapport with his environment is very personal. Kindergarten teachers 
often take their children for walks to observe seasonal changes, machines 
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at work, and animals. Classroom activities in science grow out of the 
child’s curiosity about his immediate environment. 

Six-, seven-, and eight-year-olds are not merely bigger and better five- 
year-olds. They have resolved the myth of Santa Claus and the Easter 
Bunny, and are anxious to know the “real” and the “true.” These children 
in the early elementary grades (grades one, two, and three) are tre- 
mendously active, they are extremely curious, they ask numerous ques- 
tions. they want to do “real work” and to “learn,” they collect, build, 
manipulate, test, try, and conclude. Their world is much larger than that 
of the five-year-old; it includes the town and surrounding area, and the 
world of things (airplanes, stars, motors, plants, animals). Science experi- 
ences for these active, eager learners, therefore, provide opportunity for 
children to discover ways to find answers to their questions by experi- 
menting, manipulating, testing, and trying. Children in grades one, two, 
and three are poor subjects for regimentation, and are not satisfied to 
learn “about science.” They want to “do something” in science, and 
because, fortunately, they have not yet become inhibited, they are quite 
demanding and persistent in their effort to find answers to their questions 
about their world. 

Children in grades four, five, and six are ready to give up some of the 
activity involved in the primary grades. Their attention spans have in- 
creased, muscular coordination is improved, and they are now ready for 
more sedentary work. They like to make lists, plan ahead, work on a 
long-term project. They like to investigate out-of-the-way places to dis- 
cover secrets of nature. They read independently and, though they still 
like to experiment, test, and try, they are also willing to peruse all types 
of written materials to find answers to “Why?” “How?” “When?” and 
“Where?” These children in upper elementary grades are searching for 
depth in understanding in elementary science; they are not interested in 
repeating experiences they had in the primary grades, but rather in learn- 
ing more in each area. 


A TIP FOR ADMINISTRATORS 


How recently have your teachers observed 
an elementary science lesson? 


SCIENCE IN THE ELEMENTARY SCHOOL 

As one takes a careful, critical look at the elementary-school child, 
several basic needs seem to be apparent. He needs to gain command of 
the basic skills of reading, writing, arithmetic; he needs to be able to 
communicate effectively; he needs to feel right about himself and others; 
he needs to understand certain body functions and changes; and he 
needs techniques for solving problems to help him understand himself 
and his environment. 

The public schools are being called upon to produce more and more 
scientists. In addition, daily living brings adults and children in contact 
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with many phenomena for which some understandings in science are 
necessary if they are to live intelligently. Man has always attempted to 
understand, control, and adjust to his environment. Industrialization, 
automation, and discovery of the atom as a source of energy have, among 
other factors, made the public cognizant of the real need for science edu- 
cation, beginning in the primary grades. 

Lavonne Hanna, Gladys Potter, and Neva Hagaman in their book, 
Unit Teaching in the Elementary Schools, said: 


Almost everyone is in agreement that the curriculum ceases to be func- 
tional in the lives of boys and girls if it is not centered upon life situations and 
if it does not give them the understandings and competencies needed to live in 
a highly technological, specialized, and independent world characterized by 
rapid and often cataclysmic change. Science and technology have revolution- 
ized and continue to revolutionize every aspect of our lives.’ 

It has been estimated that in the elementary school (K through 6) the 
children ask 90 per cent of the questions; in the secondary school the 
teachers ask 90 per cent of the questions. The inquiring mind of the 
elementary-school child makes him a choice subject for the teaching of 
science. Educators in the elementary schools are cognizant of the chal- 
lenge this presents and are meeting it with heartening success. 


A TIP FOR ADMINISTRATORS 


Is your secondary-school science program an integral 
part of a K-12 program for your school system? 


Elementary-school children not only need to study science; they also 
want to study science. Interest in science is high in the elementary school, 
and elementary-school teachers are wise in capitalizing on it. 

A study of science interests of students in grades one, two, and three 
was made in the public schools of Des Moines, Iowa.” A science interest 
inventory was developed to determine what experiences children had had 
in science and what experiences they would like to have. The inventory 
was administered to all children in grades one, two, and three. The fol- 
lowing conclusions seem evident as a result of the data presented in this 
study. 


1. All children in grades one, two, and three reported having had experi- 
ences in science. Children’s responses to the Science Inventory, indicated each 
individual child had had from 10.5 per cent to 68.7 per cent of the experiences 
included in the questionnaire. 

2. Children in grades one, two, and three are interested in all five areas 
of science: Plants and Animals, the Earth, the Human Body, the Universe, and 
Matter-Energy. The data seemed to indicate a rather high degree of interest, 


*Lavonne Hanna, Gladys Potter, and Neva Hagaman. Unit Teaching in the Ele- 
mentary School. New York: Rinehart and Company, Incorporated. 1955. p. 5. 

* Mildred T. Ballou, A Study of the Science Interests of Students in Grades One, 
Two, and Three in the Des Moines Public Schools, Des Moines, lowa. ( Unpublished 
Doctor of Education Field Study, Colorado State College, Greeley, Colorado, 1959). 
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since the children indicated they would like to have a range of 86.2 per cent 
of the experiences regarding the Human Body to 90.9 per cent of the experi- 
ences regarding the Universe. 

3. Boys and girls are equally interested in each area of science. There 
was generally found to be no significant difference between interests of boys 
and interests of girls in each of the five areas of science. 

4. Children would like to have additional experiences in all areas of 
science. A comparison of percentages of experiences children had had to those 
they would like to have tends to indicate they would like to have considerably 
more experiences in each area of science than they have had. 

Implications for curriculum planning which seem to emerge are these: 

1. Science experiences in each of the five areas of science should be pro- 
vided at each grade level. 

2. Both boys and girls are interested in having science experiences. The 
data in this study do not support the assumption sometimes made by teachers 
that boys are consistently more interested in science than girls. In the few 
instances where slight differences in interest were found in this study, the data 
tended to show that in some instances the girls were more interested in a par- 
ticular area of science than boys, and in other instances the boys were more 
interested than girls. 

3. Children want many more science experiences than they have had 
They appear to be eager, ready, and waiting for a more inclusive science 
curriculum. 


A TIP FOR ADMINISTRATORS 


Why don't you use one of the science interest inventories 
to collect information about your students? 


OBJECTIVES OF ELEMENTARY SCIENCE 

The major objective of elementary science is “. . . to help children gain 
the ideals, understandings, and skills essential to becoming good citizens.”* 
More specifically, the study of science in the elementary school should 
“help boys and girls come to know some generalizations or big meanings 
or science principles that they can use in solving problems in their en- 
vironment.”* Memorization of bits of scientific knowledge to parrot back 
to the teacher is not. an objective of elementary science; rather, the devel- 
opment of understandings through experiences is an objective of ele- 
mentary science. Elementary science should help children grow in their 
ability to solve problems; it should help them to develop scientific atti- 
tudes. In the development of this elusive “scientific attitude,” we watch 
for characteristics that a scientifically minded person possesses: 

He is open-minded—willing to change his mind in the face of reliable 

evidence—and he respects another's point of view. 

* Blough, Schwartz, and Huggett, Elementary-School Science and How To Teach It 
New York: The Dryden Press, Inc., 1958. 
* Ibid., p. 12. 
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He looks at a matter fron every side before he draws a conclusion. He 
does not jump to conclusions or decide on the basis of one observation; he 
deliberates until he is sure. 

He goes to reliable sources for his evidence. He challenges sources to 
make sure that they are reliable. 

He is not superstitious; he realizes that nothing happens without some 
cause. 

He is curious. He is careful and accurate in his observations. He plans 
his investigations carefully.® 

Science should also sustain and increase a child’s interest in science and 

develop an appreciation for the world in which he lives. Interest in 
science the young child has, and nurturing that interest, as well as further 
developing his appreciation are desirable objectives of the elementary- 
school science program. 


CHARACTERISTICS OF A Goop ELEMENTARY SCIENCE PROGRAM 
To evaluate adequately and intelligently an elementary science pro- 
gram, characteristics of a good program must be thoughtfully considered. 
Programs vary from community to community, school to school, and room 
to room, but within the variety of characteristics are fairly reliable indi- 
cators of quality. These are the characteristics of a good elementary 
science program. 


A. The program is consistent with current knowledge of child growth 
and development. 

The good elementary science program must be in harmony with the 
physical and emotional development of the learner. Science programs 
which fail to take into account such things as the child’s attention span, 
his need for physical activity, his finger dexterity, his attitudes, interests, 
and abilities at various ages fall far short of the goal of meeting the real 
needs of children. They are also a waste of teacher and pupil energy, 
because they are at odds with the “readiness quotient” and the matura- 
tional development of the child. The good science program provides 
those experiences best suited to the needs and interests of children at a 
given grade level. 

B. The purposes are clearly defined. 

The purposes of a good elementary science program must be clearly 
detined. Clearly stated and understood purposes are the science pro- 
gram’s very foundation, and provide direction for implementing the 
program. 

Children in the elementary school want and need to do more than 
learn about science. A visit to a first-grade room, a third-grade room, 
and a sixth-grade room convinces one that these children are capable of 
creative thought, and are ready and anxious to test, try, and investigate. 
They have ideas, and want to do something about them. The elementary 
science program should not be limited to reading about what science has 


Ibid., p. 17. 
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done. “Popular science” and “the spirit of science” need not be dichot- 
omous points of view, or thought of as an either-or relationship. In 
developing the science program for elementary school children, oppor- 
tunity should be provided for each Andy and Anne to read about Frank- 
lin’s discovery about electricity, Edison's experimentation which led to 
the development of the light bulb, and recent developments in uses of 
electricity, and, in addition, trace an electric circuit, use dry cells to build 
series and parallel circuits, and try many materials to find out which 
have enough resistance to make good electric heaters. Limiting a child 
merely to learning about science is like forcing him to stand with his 
nose pressed against the toy shop window, viewing the wonders within, 
but not daring to enter and play. 


C. The program has continuity. 

The good science program is characterized by providing for planned, 
sequential experiences which build upon past experiences and avoid 
useless repetition. The program which is left to the whims and prefer- 
ences of each individual teacher, when. viewed in the perspective of the 
total K-12 program, may result in serious omissions which can be avoided 
by long-term, long-range planning. Incidental science, things of current 
interest, must remain as a dynamic part of the science program, but to 
assure balance and corprehensiveness and continuity the program must 
also be planned. 


D. The program has effective leadership. 

Cooperative leadership provided by superintendents, principals, super- 
visors, curriculum coordinators, teachers, and community resource people 
is evidenced in the good elementary science program. Providing for ade- 
quate supplies and materials, quality instruction, proper scheduling, 
opportunities for professional growth of personnel requires strong leader- 
ship and is essential if the elementary science program is to be genuinely 
effective. 

E. The program assures the development of quality concepts. 

The good elementary science program is experimental in nature; it 
provides numerous opportunities for problem solving experiences (rather 
than learning by rote memory). It encourages—requires—investigation, 
exploration, experimentation, and generalization. 


F. The program provides for individual differences. 

The good elementary science program provides experiences con- 
comitant to slow learners’ abilities, experiences from which the average 
child can profit, and stimulating creative experiences to challenge the 
bright child. Just as the range in reading ability is wide in a given grade, 
so is the range in science ability wide. “Teaching the middle group” does 
not characterize the good elementary science program. 


G. Time is allotted for the science program. 
Science cannot be divorced from social studies, reading, and the lan- 
guage arts, but it can be and often is lost in the fusion process. Desig- 
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nating a part of the day for science is essential to a good elementary 
science program. 

H. The program is continuously evaluated. 

Science is not static, and continuous evaluation and change characterize 
the good, up-to-date elementary science program. Attempts must be 
made to measure both the growth of the children in problem solving 
abilities and the effectiveness of the instruction. Unless evaluation is 
continuous, mistakes will be repeated, and improvement of the program 
stymied. 

I. The program is planned in relationship to other areas. 

The science program in the elementary school cannot, does not, and 
should not exist as a subject totally divorced from the rest of the school 
curriculum. When integration with social studies, for example, seems 
advantageous, science is taught in relationship to another subject. In- 
sisting on integration, however, can rob the children of a balanced science 
program There are times when science must and does stand alone. 


A TIP FOR ADMINISTRATORS 


Are your teachers participating in planning a K-12 program? 


TRENDS IN ELEMENTARY-SCHOOL SCIENCE 

The teaching of science in the elementary school is no longer a matter 
of putting a few rocks, leaves, insects, and sea shells in a corner to collect 
dust. Considerably more science is being taught now than ten years ago. 
Many schools have a well-planned science curriculum which is more in- 
clusive at each grade level than formerly. In many elementary schools, 
time has been allotted for the teaching of science; most important, the 
quality of science instruction is increasing. In-service training programs 
in science teaching have been developed, and colleges and universities 
have increased the amount and quality of science for elementary majors. 
Another significant trend in the elementary school is teaching science 
via television. Children in many large population centers, each spanning 
several school systems, are watching a studio teacher present a lesson, 
and are participating in science activities in a follow-up period with the 
classroom teacher. The studio teacher and the classroom teacher make up 
a “teaching team.” Usually the curriculum is developed in a workshop by 
the studio teacher, receiving teachers, science consultants, and elementary 
principals. The curriculum for the grades previous to and the ones 
following the grade level to be taught are examined carefully to avoid 
repetition and assure a balance among the areas of science. Detailed 
lesson plans plus suggestions for follow-up activities, are developed by 
the studio teacher and sent to classroom teachers. A lesson may be pre- 
sented on how to build a terrarium. The classroom teacher will have had, 
well in advance of the lesson, a list of materials needed for building a 
terrarium in the follow-up period, suggested methods of working with 














34 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


the children in this particular project, and general understandings to 
further develop and watch for as each child converts a pickle jar into 
his own terrarium. In several sections of the country, the telecasts are on 
open-circuit, which means parents are “going to class” with their chil- 
dren, are providing materials for experiments, and are, literally, learning 
with their children. Many classroom teachers with limited experience 
in science and science teaching are learning with their children. Prin- 
cipals report an up-grading of the science program in their schools, as 
well as booming interest. A danger of science via television is that a 
classroom teacher may expect the TV teacher to “teach science for her.” 
As children watch and listen, their experience is vicarious. It is the re- 
sponsibility of the classroom teacher to provide the opportunity for chil- 
dren to experiment, discuss, explore, read, and try. This is an essential 
part of good use of educational television. Television teaching is not a 
substitute for classroom instruction; it is a supplement to a vigorous, 
continuing program in science. 
A TIP FOR ADMINISTRATORS 
Will you have a faculty meeting to discuss this chapter? 


THE CHILD, K-6 
“The colors of a developmental spectrum shade 
into each other with imperceptible gradations.” 





Gessell 
Kindergarten Grades 1, 2, 3 Grades 4, 5, 6 
1. Golden Age. 1. Very curious about every 1. Ready for more seden- 
aspect of the world he is tary work; increased at- 
now discovering. tention span; likes to 


make lists; interests tend 
to be sustained. 


2. Rapport with his envi- 2. “World” increased from 2. Open to instruction; fac- 
ronment very personal. neighborhood to world of tual; forthright. Seeks 
“things” —plants, animals, correction and explana- 
airplanes, etc. tion of errors. 
3. Chief interest in a here- 3. Likes creative activity 3. Likes to plan ahead. 
and-now world, limited and motorized  experi- 
to his own experience. ences. 
4. Anxious to develop a 4. Wants “real work” and 4. Concerned with fairness. 
language to fit his ex- “to learn.” 
panding world. 
5. Can use large muscles. 5. Builds, collects, manipu- 5. Reads independently for 
lates, hoards, arranges. information and enjoy- 
ment. 
6. Short attention span. 6. Interested in causes and 6. Reaching for independ- 
conditions. ence. Wants and needs 
guidance of the “man- 
to-man” type. 
7. Anxious to conform. 7. Evaluative: tests, tries, 7. Likes to investigate out- 
applies, and concludes. of-the-way places to 


learn secrets of nature. 
8. Growth spurts; bodily 
changes. 
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A TIP FOR ADMINISTRATORS 


Does the last statement above also apply 
to secondary-school science? 


Improvement, continuity, quality, and depth seem to describe the 
changes taking place in elementary science. It appears that we are mov- 
ing toward a well-balanced, comprehensive, experimental science pro- 
gram in the elementary school. 


IMPLICATIONS FOR SECONDARY-SCHOOL SCIENCE 


The student entering the junior high school is likely to have had many 
more experiences in science than his counterpart had only a few years ago. 
Children whose science interests have been nurtured and widened will 
be eager for a continuation of meaningful science experiences. Greater 
spread in science ability will be evidenced. Bright students may have 
already developed the concepts normally included in the general science 
courses, while slow students of the same age may need experiences 
normally provided in the upper elementary grades. It would seem, then, 
that the following suggestions might be incorporated into the develop- 
ment of a secondary science program designed to meet the needs of all 
children: 

1. Examine carefully the backgrounds of students to eliminate repetition. 
A pre-testing program and examination of cumulative records would be helpful. 

2. Establish channels of communication between elementary and second- 
ary science supervisors, administrators, and teachers to facilitate the develop- 
ment of a continuous K-12 program in science. 

Unless the secondary-school curriculum is developed as an on-going 
sequel to the elementary science program, we may fail to capitalize on 
the skills and understandings children have acquired in the elementary 
school. Interest as a motivating factor cannot be underestimated, and 
often irreparable damage is done, interestwise, when experiences in 
grades tour, five, and six are repeated in grades seven, eight, and nine. 
The junior high-school teacher who does not take time to find out what 
experiences his pupils have had in science is likely to bore the very stu- 
dents he ought to be challenging. Pleading ignorance of the elementary 
program by the junior high-school teacher does not bring pardon; the 
junior high-school teacher must become informed. 











Chapter Ill 


Quality Science for the Junior High School 


HELEN E. HALE 


I MANY instances, the junior high-school years provide the last oppor- 
tunity science teachers have to work with all the boys and girls in our 
schools. Regretfully, many students drop out at the end of the junior high 
school; others go into programs where they elect no more science. But, 
for the most part, in at least the seventh and eighth years of school, there 
is a captive audience for the science program. This situation presents a 
clear responsibility to establish high quality science teaching in the junior 
high school. 

We are further motivated when we realize that both the need and the 
opportunity are great. Several recent publications have pointed out that 
science in the junior high school is a neglected area. Of special sig- 
nificance, too, is the assurance by psychologists that young adolescents 
are at an age where they are particularly receptive to ideas of all kinds 
including scientific concepts and attitudes. 

In this publication we define the junior high school as grades 7, 8, and 
9 and junior high-school science as that science taught in these grades. 
Since most of the report will deal with the so-called general science 
courses, however, the comments and recommendations can be applied as 
well to the upper two grades of an eight-year elementary school or to the 
freshman year of a four-year high school. 


GROWTH AND DEVELOPMENTAL CHARACTERISTICS 
oF Junior Hicu-ScHoo. STUDENTS 
A prime requisite for building a quality science program for junior high 
school is an understanding of the students. Combining their thinking, a 
junior high-school specialist and a psychologist have made the following 
analysis of the characteristics of junior high students.’ 


Physical Developmental Characteristics 

1. A “resting period” in body growth is followed by a period of rapid 
growth in height and weight. Boys mature more slowly, sometimes lag- 
ging as much as two years behind the girls. The greatest rate of growth 
for girls occurs at about 12.5 years, then levels off to a plateau at age 15 
or 16. The growth spurt for boys begins a little later, the peak being 
reached usually at 14.5 years, and leveling off at 17 to 20 years of age. 

‘Prepared by Dr. Fred Sloan and Dr. Myrne Nevison, both of Colorado State 
College, Greeley, Colorado. 
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In a typical seventh grade, approximately 75 per cent of the boys have 
characteristics of preadolescence, while most of the girls have already 
entered the adolescent stage of development. 

2. Physical changes occur in rapid sequence. Initially, the bones grow 
rapidly, while the muscles grow slowly. During this period the student 
frequently feels listless and awkward. He tires easily. The period of 
accelerated bone development is followed by rapid development of the 
muscles. Such imbalance in rates of growth results in poor muscular co- 
ordination, which may in turn result in clumsiness, poor posture, and even 
discomfort. Classroom procedures and activities should not be such as to 
accentuate the lack of muscular coordination of junior high-school stu- 
dents in this stage of their development. 

3. The junior high-school student is keenly interested in all kinds of 
physical activity; he overflows with team spirit; he wants to engage in 
activities as a member of a group or team. Competition should be super- 
vised carefully at this age. 

4. Secondary sex characteristics are beginning to develop. In this 
seventh grade there are twice as many girls who have begun the puberal 
cycle as there are boys. Junior high-school students seem to have little 
interest in practicing good health habits. At times they eat revenously, 
while at other periods they are extremely finicky in their eating. 

Social and Emotional Characteristics 

1. As puberty approaches, a desire for increasing self-dependence is 
exhibited, and the child moves away from dependence on the family. 

2. The junior high-school student craves friendship. In early adoles- 
cense, there is a need for both acceptance by peers and the need to 
belong to a group. 

3. The early adolescent exhibits a new interest in the opposite sex. He 
is no longer content with desirable relationships with his own sex. This 
is the most striking emotional change which takes place during early 
adolescence. 

4. Children experiencing early adolescence often vacillate from one 
mood to another, are overcritical, uncooperative, and even rebellious. 


Mental Development 

1. The pattern of mental development established by any individual 
during his childhood may be disrupted during the upheavals of early 
adolescence. The most significant characteristic is that mental growth 
during these years reaches a plateau. 

2. Ranges of maturity level are extreme among junior high-school 
students. 

3. A wide range of mental ages is evident among individuals entering 
junior high school. 

4. Students at this period are able to make significant progress in un- 
derstanding abstract symbols. 

5. The analysis of causal effects in the area of science becomes increas- 
ingly based on operational factors of scientific principles. 
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There have been numerous other reports and studies of developmental 
characteristics. One of the many useful summaries of characteristics of 
junior high-school students was made by the principals of Philadelphia's 
28 junior high schools.? In addition to the fourteen items noted by Sloan 
and Nevison, the principals found that junior high-school students (1) 
had marked but volatile interests in careers, and (2) were consciously 
striving for social, religious, and political meanings in life. Eight special 
needs growing out of the characteristics of the young adolescents in the 
junior high school were identified: 

1. A need to acquire and maintain functional knowledge, attitudes, 

appreciations, and skills 


2. A need to attain social skills needed in a democracy 

3. A need to adjust to physical, emotional, and social changes 

4. A need to develop satisfying relations with boys and girls of their 
own age 

5. Growth in self-understanding—or a need to become realistic about 


their own strengths and weaknesses 
6. A need to develop new relationships with family and other adults 


= 


7. A need to plan and prepare for a career 
8. A need to build a personal system of standards and values 


The Range of Abilities 

The wide range of ability manifests itself in the typical junior high 
school in reading and vocabulary scores ranging from primary to college 
and adult levels, in intelligence quotients from 65 to the top of the scale, 
and in arithmetic achievement from the second to the fourteenth grade. 
This range of abilities increases in the higher grades and, since most of 
the population gets at least as far as the junior high school, the problems 
attendant upon a wide range of abilities are acute at this level. Further, 
junior high-school students exhibit differing interests and marked differ- 
ences in degree of motivation for school work. 

Several attempts have been made to categorize science students in 
terms of both their abilities and interests. Paul Brandwein and his asso- 
ciates identify a number of groups, among them the science prone who 
are academically able, the average in science, and the science shy.* A 
group of junior high-school science teachers envisions four groups: high 
ability-high interest, high ability-low interest, low ability-high interest, 
and low ability-low interest. The chart defining the four groups and the 
accompanying lists of characteristics are quoted in full.‘ 


* Clayton E. Buell, “Functions of the Junior High School,” Clearing House, XXXII 
(October 1957), 97-100. 

* Brandwein, Watson, and Blackwood, Teaching High School Science: A Book of 
Methods ( New York: Harcourt Brace and Co., 1958), pp. 58-70. 

‘J. Ned Bryan, Science in the Junior High School (Washington, D. C.: National 
Science Teachers Association, 1959), p. 9. 
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HIGH ABILITY 


GROUP A 


high verbal and quantitative 
ability, capable of abstract 
thinking, high interest 


HIGH INTEREST 


j 


, 


GROUP B 


high verbal and quantitative 
ability, capable of abstract 
thinking, low interest 

LOW INTEREST 


i. 
- 








- = 
—— 


average to 


GROUP C 


low verbal and 


quantitative ability, low ca- 


pacity 


for abstract thinking 


ind generalization, high inter- 
est. 





i 


GROUP D 


average to low verbal and 
quantitative ability, low. ca- 
pacity for abstract thinking 
and generalization, low inter- 
est. 


LOW ABILITY 





° 


Such groups can be shown diagrammatically or characterized by levels 
as follows: 


GROUP A 
High interest; quality rather than 
quantity. 
Creative ability—does more than re- 
quired work. 
Works promptly with few errors. 
Active participation in class work. 
Dependability—well-disciplined. 
Welcomes corrections or suggestions. 
Understands assignments. 
Shows initiative; thinks, anticipates, 
plans. 
Shows reflection; works, 
creates on his own initiative. 
Responsible to self, family, and 
others. 
Preparedness. 
Formulates conclusions; 
cause and effect. 
Reacts markedly 


thinks, 


knows of 


and genuinely; 


courteous. 

Application of knowledge. 
Broadened outlook; cooperates; neat 
in work. 

High 
morals. 
Organization is spontaneous. 


sense of conduct, ideals, 


GROUP B 
Some creativeness, capable of more. 
Understands assignments. 
Does little additional work. 
Participates in class discussion when 
called upon. 
Courteous and helpful. 
Little loss in false motions; every 
move counts. 
Works promptly and keeps busy. 
Work finished daily, seldom goes 
beyond assignment. 


Shows initiative — thinks of some 
new ideas on his own when chal- 
lenged. 


Follows directions. 
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GROUP C GROUP D 
* Attentive during class period. * Inattentive. 
* Participates in class discussion at a ° Careless. 
concrete level of experience. * Takes little part in class discussion. 
* Responds to suggestions and cor- ° Unwilling or unable to attack new 
rections. work. 
* Does extra work based on experi- * Does only the merest requirements 
ences in class. * Forgets and misunderstands assign- 
* Has some ability to retain facts. ments. 
* Follows leaders willingly. * Repeats errors in spite of correc- 
* Completes his work daily, not ad- tions. 
verse to new work. * Responds unfavorably to sugges- 
* Considers knowledge a necessity. tions. 


Easily discouraged. 
Spasmodic interest. 


* Can copy and compare. 
Reasoning is average—improvement 
is possible. 


Confronted with few common characteristics and with a broad array 
of differences, one is struck with the difficulties in building an appropriate 
science program. A closer look, however, reveals that each of the com- 
mon characteristics is clear-cut in its implications for both science content 
and teaching procedures, and that even the differences show a pattern. 
At the risk of oversimplifying the situation, one can observe that many 
of the motivations of junior high-school students arise from their insecu- 
rities. All experienced administrators and science teachers know and are 
sensitive to these insecurities and to the needs and characteristics of their 


students. 
A TIP FOR ADMINISTRATORS 


Take time out to think about, “‘What makes students tick?” 


BUILDING A QUALITY JUNIOR HicH-ScHOoL ScIENCE PROGRAM 
Determining Objectives 

Once it is clear what young adolescent boys and girls are really like, 
the first step in building a junior high-school science program has already 
been taken. Information about the characteristics of students helps to 
establish the objectives for science teaching. A second activity basic to 
the formulation of objectives is to look at American and world society 
as it exists today—its ideals, its purposes, its problems, its direction—the 
climate of the times. 

A third important prerequisite is an investigation of what is meant by 
the word “science.” How is this word interpreted by scientists? By lay- 
men? By educators? There has been considerable misunderstanding 
about the nature of the scientific enterprise. Some people have confused 
science and technology. Many have equated scientific thinking and prob- 
lem solving. Actually, the scientific endeavor can be thought of as a 
composite of the many different activities carried out by scientists in their 
work. Basically, these activities are intellectual pursuits characterized by 
certain modes of thinking: discriminatory observation, categorization, 
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quantification, hypothetical explanation, analysis and synthesis, correla- 
tional thinking, and construction of scientific models. The scientific enter- 
prise involves the use of special tools and techniques which extend the 
human senses and other capabilities, but, essentially, it is a thinking 
activity for which the special tools are the means to an end. The products 
of science do bear on developments which are important in all aspects of 
living, but these technological developments are not science in them- 
selves. The process aspect of the scientific enterprise is, therefore, the 
meaning of science which has major significance in determining scientific 
objectives.® 

Some attention must also be paid to the findings of psychologists who 
are investigating what it is possible for early adolescents to accomplish: 
what concepts they can understand, and what values they will accept, 
what they are likely to appreciate, what skills they can learn. Admittedly, 
research results are meager in this area. 

Because science objectives are broadly stated and usually turn out to 
be more or less alike for many different school systems, it could be argued 
that some central body should develop a list of objectives to hand out to 
various groups interested in developing science programs. But the process 
of thinking through one’s purposes and establishing one’s goals is a salu- 
tary experience for all administrators and teachers. It is literature’s 
ubiquitous “know thyself” applied to the teaching enterprise. Further 
there are subtle differences in school systems, in situations, and in teach- 
ing personnel. These differences should be reflected in the objectives as 
they are finally recorded by any given group of teachers. 


A TIP FOR ADMINISTRATORS 


Encourage teachers to think about what science really is. 


For administrators who want some ideas about what other people con- 
sider to be valid objectives for junior high-school science, many excellent 
references could be cited. As a matter of fact, almost any recent curricu- 
lum guide contains well thought-out objectives. For purposes of illustra- 
tion one such list is quoted in full below.* It was developed in a summer 


The foregoing description of the nature of the scientific enterprise was adapted 
from discussions held at the Conference on Selected Problems in Secondary-School 
Science, sponsored by the National Science Foundation and conducted by the 
National Science Teachers Association, Washington, D. C., November 1959. 

* Used by permission of the Director of Curriculum, Baltimore County, Maryland, 
Public Schools; for other representative lists of objectives see General Science, 
Cincinnati, Public Schools, 1958; Course of Study in Science, Brookline, Massachu- 
setts, Public Schools, 1955; Science, Detroit, Michigan, Public Schools, 1957; A Guide 
to Teaching Science in the Junior High School, Florida State Department of Educa- 
tion (Tallahassee), 1959; Science for Georgia Schools, Georgia State Department of 
Education (Atlanta), 1957; General Science, Philadelphia, Pennsylvania, Public 
Schools, 1957; Science 7, 8, 9: Suggestions for Developing Courses of Study in 
General Science, New York State Education Department (Albany), Bureau of Sec- 
ondary Curriculum Development, 1956; and Science: Planning for Effective Learning, 
Maryland State Department of Education (Baltimore), 1956. 
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workshop by a committee of 22 junior high-school science teachers and 
supervisors working with consultants and other interested people. 

The major objectives for the junior high-school three-year science 
sequence are: 


1. To acquire those scientific facts, concepts, and generalizations which 
lead to a better understanding and appreciation of the universe 

Development of understandings and appreciations depends upon the 
mastery of certain essential facts, concepts, and generalizations, the choice of 
which should be determined by the ability and maturity levels of the pupils. 
As the pupils extend their understandings, they will develop an appreciation 
of both the complexity and orderliness of the universe. 

2. To develop skill in using many resources for solving problems 

In the early grades, the problems will relate to the immediate environment 
and interests of the pupils. Facility in problem solving will be increased as the 
pupils learn to use controlled experiments, field study, reference materials, 
visual aids, and interviews more and more effectively. 

3. To understand the variety of methods employed by the scientists 

Laymen have a tendency to picture the scientist as a person who comes to 
startling conclusions through a stereotyped procedure called the scientific 
method. Pupils should come to realize that scientists are human beings who 
employ many different procedures in arriving at conclusions. They should be 
made aware of the importance of the poorly understood intuitive “flash” as 
well as the value of simple observation and classification, trial and error pro- 
cedures, controlled experiments, and accidental discoveries. 

4. To appreciate the tentative nature of scientific data and conclusions 

Pupils tend to accept without question scientific theories and principles. 
This wholehearted acceptance should be tempered by the realization that 
accepted principles and theories must sometimes be modified or rejected when 
new scientific data are acquired. Pupils should be taught to detect the assump- 
tions underlying many scientific conclusions, to use pertinent information, and 
to withhold judgment until all possible evaluations of data are made. 

5. To facilitate effective communication of scientific ideas 

The use of a variety of learning experiences should enable the pupil to 
acquire proficiency in reading, writing, observing, recording, and reporting 
science material. In a broader sense, this implies the need for free communica- 
tion of ideas among the world’s scientists. 

6. To nurture the natural scientific interests of each individual 

The teacher should stimulate natural scientific interests of the pupil 
through varied teaching techniques, enrichment programs, and the development 
of a general classroom atmosphere conducive to learning. Where appropriate, 
he should provide pupils with specific experiences related to science careers 
and hobbies. 

7. To develop an awareness that man’s ability to modify his environment 
is limited by his understanding of its nature 

Man can exercise some control over certain factors in his environment. He 
has, for example, learned to harness the sun’s efergy, to increase his own life 
expectancy, to develop new plant and animal forms, to release the energy within 
the nucleus of the atom, and, in a small way, to modify the weather. Further 
environmental control is dependent upon increased knowledge. 
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8. To appreciate the contributions of scientists 

In order to appreciate that science is an on-going enterprise, pupils should 
learn about modern contributors as well as the historical figures who have been 
responsible for the major developments in science and should be given the 
experience of meeting and talking with practicing scientists in their own or 
nearby communities. 

9. To develop an understanding of the interrelatedness of the various 
sciences 

More and more, the divisions among the scientific disciplines are disap- 
pearing. Pupils should learn not only how each science depends upon every 
other science, including mathematics, but also how difficult it is to assign 
certain areas of investigation to a particular science. A case in point is medical 
research. 

10. To develop an awareness that science is but one factor which con- 
tributes to man’s well-being 

There is an increasing danger that scientific and technological advances 
may be made at the expense of advances in the social sciences and the arts. A 
balance is imperative. There is a further danger that students will view science 
in a narrow, utilitarian sense and fail to derive esthetic satisfactions from the 
logic and beauty of ideas. 

11. To make the pupil aware of his social and moral responsibility to 
mankind 

The questionable use of some scientific discoveries has caused man to lose 
many of the benefits he should have derived from the concomitant investiga- 
tions. It is the duty of the teacher to make the pupil aware of his obligation 
to control the practical application of scientific discoveries and to utilize them 
for the betterment of mankind. 


Methods books and yearbooks devote considerable space to objectives, 
usually in the early chapters.’ Science educators also present their views 
through articles in professional journals.* On occasion the scientists 
themselves speak out about their own purposes and their views on science 
education.® A review of the rather considerable literature is helpful as 
background for groups planning to work out their purposes for science 
teaching. 


"See R. Will Burnett. Teaching Science in the Secondary School, 1957, pages 
19-24; Brandwein et al. Teaching High School Science: A Book of Methods, 1958, 
pages 11-56, 86-108; John S. Richardson, Science Teaching in Secondary Schools, 
1957, pages 1-4, 6-9; Heiss et al. Modern Science Teaching, 1950, pages 21-40. 

“See J. B. Kelley, “Science in the Junior High School,” School Science and 
Mathematics, LVIII (February 1958), 135-7; Paul DeH. Hurd, “Critical Issues in 
the Teaching of Secondary School Science,” California Journal of Secondary Educa- 
tion XXXIII (March 1958), 135-40; N. W. Rakestraw, “Objectives of Science 
Education,” School Science and Mathematics, LVIII1 (December 1958), 720-1; and 
W. B. Reiner, “Evaluation of Science Curriculum Objectives,” The Science Teacher 
XXVI (September 1959), 364-7. 

* See J. R. Killian, Jr. “What Should Our Schools Accomplish”? Education Digest, 
XXIII, (October 1957) pp. 1-3; J. H. Hildebrand, “Role of Science in Education,” 
Science, CXII, (June 17, 1955) pp. 840-3; and H. G. Rickover, Education and 
Freedom. (New York: E. P. Dutton and Co., 1959.) 
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A TIP FOR ADMINISTRATORS 


Do you believe all your science teachers know why they 
are teaching science to all boys and girls? 


Selecting Science Content 
What do the characteristics of young adolescents and the objectives of 
science mean when we get down to the practical job of selecting content 
for junior high-school science? At the risk of being overly practical and 
too obvious, one might say that the characteristics and needs listed on 
pages 36-38 suggest (1) that we should include some biology in the pro- 
gram, particularly the human physiology related to bodily and emotional 
changes in young adolescents; (2) that we must consciously introduce 
career information in the science curriculum; (3) that abstractions and 
generalizations should be included; (4) that we must develop the mean- 
ings of science as well as teach its principles; and (5) that attitudes, 
appreciations, and skills are a necessary part of the program. 

The representative objectives noted on pages 42-43 give additional 
clues for content selection. They reiterate the need to embrace ideas, 
overarching concepts, and relationships as an essential part of the cur- 
riculum. They indicate the importance of studying about the variety of 
procedures employed by scientists. The nature of science itself is another 
essential element in the curriculum content—what is meant by a scientific 
introduction, the tentative nature of scientific conclusions, the interre- 
latedness of the scientific disciplines, the intellectual nature of the scien- 
tific enterprise, and the limitations of science as well as its possibilities. 

Other factors also bear on the selection of junior high-school science 
content. One of these is the greatly expanded elementary-school science 
program. Another is the rapidly changing senior high-school curriculum. 
The expansion of elementary-school science means that much of the 
material of the traditional general science courses will no longer be in- 
cluded in the junior high school, and that more sophisticated concepts can 
replace the principles and other content now relegated to the early grades. 
Changes at the senior high-school level mean that the quantitative aspects 
of science can be stressed more than formerly at the junior high-school 
level. The introduction of advanced placement courses in the senior high 
school will influence the organization of junior high-school science 
courses, a point which will be considered later. For significant trends at 
both the elementary and senior high-school levels, reference is made to 
chapters II and VI of this publication. 

Ideally, all levels of education would work together under competent 
leadership to establish in systematic fashion a twelve- to fourteen-year 
sequence for elementary- and secondary-school science. In some places 
this is now going on. A less satisfactory but, in some instances, the only 
realistic modus operandi at this time, is for those concerned with elemen- 
tary, junior high, and senior high-school science to confer with each other 
from time to time, learn what each other is doing, make needed adjust- 
ments in their respective curricula, and thereby achieve a fairly well 
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articulated science program. The pressing need to work closely with per- 
sonnel in social studies and health education in selecting content, is con- 
sidered in chapters VII and VIII. 

Balance is another factor to consider when selecting science content. 
Balance may mean that each of the major scientific disciplines—the physi- 
cal sciences, the life sciences, and the earth sciences—should receive some 
attention, although some science educators would not agree to this. It may 
also mean that there should be a balance between valid classical concepts 
and current developments. It may suggest the importance of both prin- 
ciples and applications. It might imply a need to relate science to the local 
as well as to the international scene. 

Even today, however, the importance of flexibility cannot be over- 
emphasized. Remember the individual differences of the junior high- 
school students. Remember the importance of the local situation for 
junior high-school science—the kind of community in which the pupils 
reside, the resources available locally for vitalizing the science program, 
the facilities and personnel in the local school, and the nature of the local 
school program. And remember also the inclinations and biases of the 
individual teacher and his pupils! 

A TIP FOR ADMINISTRATORS 


Help your teachers understand why they 
are teaching what they are teaching. 


Organizing the Science Program 

The organization of content must go hand in hand with the selection 
process. And, again, flexibility must be considered. The broad bases of 
the organization and the scheme itself can be worked out by groups in the 
local school system or, even in some instances, on a state level. Under no 
circumstances, however, does this report favor a national curriculum. 


Course Patterns 

There are numerous patterns and sequences for the organization of 
junior high-school science at the course level. The elements present in 
these various arrangements include general science, health science, earth 
science, and biology. Some newer developments with regard to course 
alignment are discussed in detail in Chapter VI of this publication. How- 
ever, for the three-year junior high school, the chart below shows some of 
the typical patterns. 





Grade Seven Grade Eight Grade Nine 
General Science General Science General Science 
General Science General Science Biology 

eet General Science General Science Earth Science 


Health Science General Science General Science 
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In some localities, grade nine is the place where differentiation of pro- 
gram begins for pupils of different abilities and/or educational intentions. 
Biology, tor example, may be included in grade nine for superior and 
gifted students only; all other pupils would be placed in general science 
classes and would study biology in grade ten. Earth science may be 
offered to some ninth-grade pupils while others take advanced general 
science or some other course. 

A decade ago there was some experimentation with science as part of 
the core program in grades seven and eight, but most school systems 
which tried this are now teaching science separately. A few localities 
developed fused mathematics-science courses for the first two years of the 
junior high school. Most of these systems are going back to separate 
courses. These developments are not surprising in a time when increased 
emphasis is being given to the upgrading of subject matter competence of 
all science teachers. It is difficult for a teacher-in-training to major in 
more than one subject or to find some other way to become well-informed 
in two or more subject matter areas. 

Another factor which bears heavily on the selection of junior high- 
school content is the rapid proliferation of scientific knowledge. The 
enormous increase in scientific information makes coverage of all knowl- 
edge utterly impossible and the problem of content selection can become 
acute. Various solutions are being tried: the block-and-gap approach,'° 
science-as-method rather than science-as-content, and programs which 
emphasize basic principles and eliminate most of the applications, social 
implications, and the like. No one of the various programs seems to be 
the ideal solution for all junior high schools. Further experimentation with 
the above-mentioned plans and new approaches are needed. 

The findings of research with regard to student interests at the junior 
high-school level appear to be too meager to offer much help in pre- 
selecting science content. Only one recent study has been published and 
it seems to indicate a catholicity of interests.'' It would appear that for 
the time being, the interest factor has importance at the classroom level 
rather than at the stage of general curriculum development of junior high- 
school science. 

The foregoing discussion of factors related to content selection seems 
to imply that the content for junior high-school science should be selected 
before a particular teacher and a particular class of students get together. 
Not everyone would approve of this. But it is not unpopular now to 
agree to some pre-selection of content on a broad basis or even to the 
publication of curriculum bulletins which outline this content. (Note the 
numerous references cited for another purpose on page 41.) 


* See I. Bernard Cohen and Fletcher G. Watson, General Education in Science 
(Cambridge: Harvard University Press, 1952) and Paul Preger, “Should General 
Science Be So General?” School Science and Mathematics, LVHI (December 1958), 
710-12. 

™W. Grant Glenn. “Science Interests of Junior High School Science Students,” 
Science Education XLII ( April 1958), 263-4. 
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In 8-4 systems the course organization usually follows patterns which 
are similar to the ones charted for the three-year junior high school. The 
only major difference is one of nomenclature. Grade nine becomes the 
first year of a four-year high school. 











































Unit-Problem Organization 

In American public schools, the general organization of courses is not 
usually left up to the individual teacher. Some form of broad plan is 
offered to him as a basis for working out the details of his teaching. In 
recent years, the unit-problem plan of organization has gained wide favor 
in junior high-school science. In fact, since natural phenomena almost 
group themselves, science teaching has always had elements of the unit 
approach. The unit organization is popular in both curriculum guides 
and science textbooks. This plan which sets up a broad problem or area 
for consideration and then analyzes it into a number of smaller learning 
problems seems to have several values: it tends to stress the problem- 
solving goal of science teaching; it can be adapted to various emphases— 
on concepts, on factors in the environment, on types of adjustment which 
young adolescents must make, and on areas of human experience; it pro- 
vides for flexibility as individual teachers and pupils interpret the prob- 
lems in terms of their interests and intentions; and it puts the responsi- 
bility for learning on the student. Examples of unit problems and sub- 
problems can be found in junior high-school science textbooks '!* and cur- 
riculum guides.’ 


Finding Time and Personnel for Curriculum Projects 

The position has already been taken favoring local development of the 
science curriculum. But curriculum building requires a great deal in 
terms of both time and ability. Who, then, should carry out either major 
or minor curriculum revisions for junior high-school science? And when 
should this time-consuming work go on? The answer to these two ques- 
tions is, “A great many different people should be involved, and they 
should work when their time and energy can be devoted single-mindedly 
to the curriculum development project.” 

To come back to the “who,” it seems obvious that classroom science 
teachers must participate on the curriculum committee. In view of the 
, point made earlier about the need for articulation, both elementary and 
senior high-school teachers should work along with junior high-school 
teachers in any curriculum revision. Social studies and health education 





, *® See, for example, Frances Curtis and George Mallinson. Science in Daily Life 
(New York: Ginn and Company, 1958); Ira C. Davis, Ruell Burnett, and Gross. 
Science 1, 2, 3 (New York: Henry Holt and Company, 1958); and G. C. Wood, 
H. A. Carpenter, and Gordon Van Hooft Our Environment: How We use and Control 
It (New York: Allyn and Bacon, Inc., 1956). 

l "* See, for example, General Science, Grades 7, 8, 9 (New York City: Board of 
Education, 1958); Activities in General Science for Special Schools (Cleveland, Ohio: 
Cleveland Public Schools, 1944); and A Tentative Guide for Junior High School 
Science: Grade 7 (also Grade 8 and Grade 9) (Towson, 4, Maryland: Baltimore 
County Public Schools, 1958). 
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should be represented. Where department chairmen, coordinators, or 
supervisors are a part of the school system, they can prove invaluable in 
curricular activities. A general curriculum specialist will also be helpful. 
Science educators from local colleges and universities should be enlisted. 
The scientists themselves should be represented. In almost every com- 
munity, there are scientists associated with educational institutions, busi- 
ness-industry groups, or professional societies who are eager to lend their 
competencies to science-improvement projects in the schools. Once in- 
volved in a school activity, these people often continue as useful resources 
for the on-going science program. Although judicious selection of such 
personnel is advised, by and large, they are not the kind of people seeking 
to gain control of the school curriculum. Other laymen can also be pro- 
ductive members of curriculum committees—an interested parent or board 
member, for example. Where funds are available, it is helpful to employ 
an outside consultant who will advise the local committee by viewing its 
progress dispassionately and evaluating it from time to time as the work 
proceeds. Outstanding science educators are often happy to serve as 
consultants. The U.S. Office of Education can provide science-education 
specialists at a modest per diem rate. Under the N.D.E.A., most state de- 
partments of education have increased their staffs so that they can now 
offer additional consultative assistance in science curriculum projects. It 
must always be remembered, however, that these “outsiders” are there to 
advise the local curriculum committee, not to dictate to it. 

Where does the local administrator fit into the science-curriculum pic- 
ture? In areas where the local school functions more or less as an auton- 
omous unit, the building principal or superintendent must assume an 
active leadership role in setting up curriculum committees, interesting 
community agencies and personnel in the project, organizing and holding 
work sessions, and offering guidance and even inspiration when they are 
needed. This leadership role may fall to some other individual in school 
systems organized on a broader basis, in which case the local adminis- 
trator’s responsibility becomes one of implementing the curriculum in his 
own school. In either case, it is important for him to be informed about 
recent developments in both science and science education. He can never 
afford to stop reading and listening. 


A TIP FOR ADMINISTRATORS 


Use varied resource personnel, but keep 
leadership in local hands. 


Assuming an eagerness on the part of a local administrator to initiate a 
junior high-school science curriculum project, one still is confronted with 
the problem of finding time to do the serious work of curriculum revision. 
To state the negative position first, it seems unlikely that teachers and 
other curriculum committee members can read assiduously, think clearly, 
discuss intelligently, and write lucidly when they are concerned with the 
multitudinous demands of daily teaching—and all of the aforementioned 
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activities are necessary in successful curriculum work. A committee which 
operates after school, on Saturdays, or even on two or three “days off” 
during the school term will not evoke the best efforts of the members. 
Valuable curriculum efforts can be made only when the committee mem- 
bers are free to work for a sustained period of time, at least four and pref- 
erably six weeks in length. This leaves the summer months as the ideal 
time for curriculum making. Many school systems now place an item in 
the annual budget to cover the cost of summer workshops, providing for 
salaries for both the professional and clerical participants, honoraria for 
consultants, and funds to buy needed curriculum materials and to pro- 
duce the bulletins which result from the committee’s efforts. 


This does not mean that all curricular work ceases from September to 
June. In the first place, curriculum making is continuous, and planned 
activities for implementation are just as important as those for curriculum 
production. Also, a successful summer curriculum workshop requirés a 
great deal of preparatory effort on everyone’s part. If a new program is 
to gain acceptance, every teacher must be involved; and, in most in- 
stances, they cannot all be invited to participate in the summer workshop. 
But their interest can be elicited through a planned study program based 
on such things as test results, follow-up of school’s graduates, examination 
of curriculum bulletins from other systems, and reading of professional 
literature. The person responsible for curriculum revision should grad- 
ually accumulate a variety of materials—textbooks, professional books, 
pamphlet material, courses of study, films and filmstrips, and the like. 
Some of the material will be useful in the preliminary study as well as in 
the forthcoming summer workshop. He should also search the literature 
and prepare an annotated bibliography for use by all the teachers and 
others as they become involved in the project. A formal solicitation of 
the views of all the science teachers in the local system can be made 
through a free-response questionnaire and by means of discussion-type 
meetings. It is also a good idea to learn what people outside the school 
system think. Interviews with scientists and science educators should be 
scheduled. Other interested laymen should be canvassed. At some time 
during the preliminary work, the workshop committee itself should be 
selected and the members involved as leaders in one or more of the pre- 
paratory activities. If a consultant is to be employed, he should get into 
the picture sometime but not too early in the preparation period. Finally, 
the person who will operate the summer workshop must work out, with 
his committee members, the scope of their proposed efforts—what they 
feel that they can accomplish during the four or six weeks at their dis- 
posal. A committee which sees its purposes and envisions its task in 
advance will utilize the workshop hours efficiently and creatively. 


A TIP FOR ADMINISTRATORS 


Time spent in groundwork activities will insure 
the value of a curriculum workshop. 
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EFFECTIVE TEACHING PROCEDURES FOR JUNIOR HiGH-SCHOOL SCIENCE 


The foregoing sections of this report have provided a point of view 
about junior high-school pupils and total science programs. They have 
not, however, given much specific advice about actual science teaching. 
In addition to providing the leadership in developing superior science 
programs, most principals and other school administrators are responsible 
for helping their teachers with practical pedagogical problems. School 
faculties may include some newly appointed science teachers who know 
very little about teaching methods. There may be, in addition, teachers 
who persistently present science in a routinized, unexciting fashion. There 
are superior teachers who need encouragement and challenging ideas. 


It is hoped that the following discussion will give the junior high-school 
principal some specific leads for helping his science teachers improve the 
quality of their day-to-day teaching. The first sub-sections treat seven 
teaching procedures: (1) experimental work, (2) the project method, (3) 
the case study approach, (4) audio-visual activities, (5) community or 
field study, (6) language arts activities, and (7) evaluation techniques. 
A few hints about needed facilities are included in each sub-section, but 
some general suggestions about facilities and a description of a new type 
of junior high-school science classroom are given separate treatment in 
sub-section (8). Finally, two special sub-sections are devoted to (9) the 
academically able, and (10) the slow learners and the science shy. 


1. What kinds of laboratory exercises should the junior high-school 
science program include? '* 

Disregarding for the time being those factors which are peculiar to the 
junior high-school phase of the total science program, let us review briefly gen- 
eral criteria for evaluating laboratory exercises. Laboratory exercises contribute 
to the learning of science by boys and girls to the extent they “(a) add reality 
to the text material, (b) develop firsthand familiarity with the tools, materials, 
or techniques of the profession, (c) allow the student to demonstrate for him- 
self something that he already knows to be true, (d) give the student an 
opportunity to pit his laboratory skills ‘against par’ in seeking an experimental 
answer, or (e) create opportunities wherein the student predicts events or 
circumstances and then designs experiments to test the accuracy of his pre- 
dictions.” '5 

Now let us consider these criteria against the potentialities and limitations 
provided by the peculiarities of the junior high-school phase of science educa- 
tion. This is interesting to do. Furthermore, recent trends suggest that we will 
be exploring a neighborhood in which very valuable resources may await ex- 


™ Sub-sections 1, 2, 3, and part of 5 were contributed by John H. Woodburn, 
Teacher of Chemistry, Walter Johnson High School, Bethesda, Maryland; sub-section 
8 by Eugene Peckman, Science Supervisor, Pittsburgh; and sub-sections 9 and 10 by 
Abraham S. Fischler, Assistant Professor, Harvard Graduate School of Education. 

'® Donald H. Andrews, Educating a Chemist. (A report on the conference held 
at The Johns Hopkins University, October 16-20, 1957, sponsored by the National 
Science Foundation ), pp. 52-53. 
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ploitation—exploitation which can lead but to the improvement of science ex- 
periences for junior high-school boys and girls. 

Expanded and improved programs of science education prior to the junior 
high-school level are causing curriculum designers to examine the sequence of 
science course material and the scopes covered at each educational level. There 
seems to be general agreement that many of the objectives in much of the con- 
tent previously assigned to the junior high-school level is now being accom- 
plished at the elementary-school level. Released thereby is the junior high-school 
block of time which has been, and by all means should continue to be, devoted 
to science education. 

Keeping in mind the philosophy which has established the junior high 
school as a unique phase of the educational program, the release of this new 
block of time now confronts those who are responsible for science education 
programs with the question, “What array of experiences in science is most 
fitting and proper for the junior high-school boy or girl?” 

Some curriculum designers seek an answer to this question by simply 
dropping the traditional senior high-school level courses down one, two, or 
three grade levels. This practice can be questioned if on no other basis than 
that it seems to lack an imaginative, creative projection of the limitations and 
potentialities of the junior high-school student against the total domain of 
science. Isn't there somewhere, within the majestically powerful human en- 
deavor known as the enterprise of science, some things not only perculiarly 
suitable for the junior-age boy or girl, but singularly capable of contributing 
immensely to the education of these boys and girls? It is with this question in 
mind that we now proceed to suggest ways and means to provide an appro- 
priate program of laboratory exercises for the junior high-school phase of science 
education. 

Among those criteria reviewed in the opening paragraph, the last one 
seems to hold maximum significance. In effect, this encourages teachers to use 
the laboratory as an environment in which boys and girls can take their own 
little excursions into science. From this point of view, those laboratory exer- 
cises become most valuable which allow the teacher to bring before his students 
a maximum number of the events and circumstances of the natural world. They 
gain increased value if the student is encouraged to identify the subtle clues 
whereby relationships between these events and circumstances and _ things 
already familiar to the students can be established. Under ideal circumstances, 
students will have opportunities to frame new hypotheses regarding possible 
relationships between naturally occurring events and circumstances and then 
to design experiments whereby these hypotheses can be tested. Continuing 
at this ideal level, students will be able to conduct such experiments, evaluate 
their conclusions, and see clearly the next steps which await tomorrow's scien- 
tists. 

Laboratory exercises which add reality to the textbook treatment of a topic 
are, of course, valuable. Junior high-school-age boys and girls, in a similar 
vein, can derive values from becoming familiar with the tools, materials, or 
techniques of the profession of science. In order to avoid boring the better 
students and contributing to the development of poor time-usage habits among 
even the average students, teachers must exercise considerable discretion and 
ingenuity while administering laboratory exercises which simply allow students 
to prove for themselves something they already know to be true. Similar 
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hazards, but at even greater dimensions, exist when teachers provide for stu- 
dents the laboratory exercise where they simply pit their skills “against par” 
in determining the melting point of ice, the coefficient of linear expansion of 
steel, or some other fact which has already been determined with a much higher 
degree of accuracy than can be maintained in a typical school laboratory. 


Recalling only a few of the characteristics of scientists—insatiable curiosity, 
inquisitiveness about natural phenomena, for example—prompts anyone who is 
familiar with the characteristics of junior high-school-age boys and girls to 
realize that youngsters of this age are not only ready for science, but probably 
are also more susceptible to its appreciation than they will be at any later age. 
Herein lies the challenge which drives the creative, stimulative, and imaginative 
teacher toward seeking laboratory exercises which lead students on their own 
excursions into science. There is no better way to have boys and girls compre- 
hend and appreciate this human endeavor. 

To be realistic, we must admit that many factors make it difficult for 
teachers to provide adequate or appropriate laboratory experience for their 
students. This situation prompts the following references. 

“Any science teacher could readily find reasons to abandon individual 
laboratory exercises: too many students . . . no money for supplies . . . make- 
shift facilities . . . no time to maintain what little equipment there is. But his 
conscience tells him that lab exercises probably contribute as much—or even 
more—to students’ scientific understanding than any of his own most elaborate 
demonstrations. So most teachers find some way to give their students firsthand 
scientific experience, despite the extra time and work involved. 

“Obviously, then, when someone develops a system that seems both effec- 
tive and efficient, science teachers should know about it. Such a system is 
Darrel Tomer’s ‘shoebox science.’ 











































“Shoebox science got its start some years ago when Mr. Tomer went into 
the Hanford, California, school system as a young science teacher. There he 
found that he was expected to teach two sections of industrial arts, two sec- 
tions of ninth-grade social studies—and, finally, one section of ninth-grade gen- 
eral science and one section of college preparatory physics. Furthermore, he 
had no classroom of his own, but moved from one to another. He tried working 
before school, after school, at night, on weekends, and during vacations and 
still wasn’t able to do the kind of science teaching he admired. Then he 
stumbled upon the shoebox as a way to package his time and effort in such 
a way that they can be re-used, over and over again. 

“In this system, all the material for a single exercise is packaged in an 
ordinary shoebox. There is no need to hunt for, assemble, and test materials 
and equipment each time the exercise is performed. In addition, each of the 
boxes contains an inventory card, and a student guide sheet is pasted under- 
neath the lid. A student report form completes the shoebox. 

“On laboratory days, the students are called to the storage shelves in 
teams, receive a box, sign the inventory card, and return to their seats. All 
students quietly digest instructions until every team has a box. The teacher, 
being free, can provide help where needed. 

“When finished with the actual exercise, the students prepare their reports. 
Ten minutes before the end of the period, they are asked to clean and dry 
all equipment and re-pack the boxes. In the final five minutes of the period, 
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the inventory of each box is checked, expendable items replaced, and the boxes 
returned to the shelves.” '¢ 

“Science teachers agree that actual lab experiences should begin at the 
beginning—that is, in general science classes. But inadequate facilities and 
crowded classrooms are often the rule, and the resulting teacher-demonstrations 
can only partly fill the need for firsthand experience. 

“Facing this dilemma, several teachers have asked: Why not let the 
student get his ‘lab’ experience at home? Using common household materials, 
a student can do a number of safe, quiet experiments. Phenomena such as air 
pressure, vacuums, heat, and gravity can readily be explored by a student 
working alone. 

“A Ripley, New York, teacher, Arne Olsen, has prepared several guide sheets 
for these ‘Do-It-at-Home’ exercises. 

“Teachers who have tried the do-it-at-home idea have had very encour- 
aging results. Class discussions are always lively when one student is matching 
his own observations and results against another student's. Parents become 
interested in the experiments and in their children’s science education. Home 
often provides apparatus not found in even the best-equipped laboratories. 

“Finally, a student sees that scientific principles are not found only in 
textbooks or laboratories, but are evident all around him. And the continual 
presence of ‘equipment’ in his own home serves as a constant review of the 
principles he has studied.” '7 

Much is being done by creative, imaginative teachers who are anxious to 
provide appropriate laboratory exercises for junior high-school-age boys and 
girls. Much remains to be done. Herein lies a resource adequate to test the 
mettle of any person whose responsibilities lie in the junior high-school phase 
of science education. 


A TIP FOR ADMINISTRATORS 


Encourage your teachers to develop individual 
laboratory activities for general science. 


All of the foregoing does not mean that student and teacher demon- 
strations have no part in junior high-school science. Obviously, they do. 
But most teachers and administrators already realize their importance and 
have considerable know-how for effective use of demonstrations. And, 
unlike the situation for individual laboratory work in general science, the 
literature is filled with suggestions on demonstration teaching.'* 


** John H. Woodburn, “Shoebox Science,” Science Teacher's World, U1, February 
20, 1956, 1. 

‘* John H. Woodburn, “Do-It-at-Home Experiments,” Science Teacher's World, 
IV (December 17, 1957), 1. 

'* Charles H. Boeck, “Laboratory Approach to Science Education,” Education, 
LXXX (September 1959), 21-3; Zachariah Subarsky, “Toward More Efficient Lab- 
oratory Work in Science,” The Scienee Teacher, XXII (May 1956), 265-6; Curtis E. 
Johnson, “Expansions in Laboratory Opportunities for Students in Science,” THE 
BuLLetin of the National Association of Secondary-School Principals, XLI (April 
1957), 258-9: Edward F. Potthoff, “Use of Demonstrations in Science Teaching,” 
Science Education, XXIX (December 1945), 253-5; and Harry A. Cunningham, 
“Lecture Demonstration versus Individual Laboratory Method in Science Teaching,” 
Science Education, XXX (March 1946), 70-92. 
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Both individual laboratory work and demonstration teaching require 
not only teacher competency but also time, energy, and materials. If you 
want junior high-school teachers to employ experimental work in their 
teaching, they must be given reasonable teaching schedules, well- 
equipped classroom-laboratories, increased anriual budgets for teaching 
materials, and a great deal of encouragement. Furthermore, the educa- 
tion of those teachers must include opportunities to become proficient in 
experimental work. And if you want them to be really creative in this 
area of their teaching, they should not be tied to the annual order for 
equipment and supplies but should be given, in addition, a generous petty 
cash fund for purchases of supplies throughout the year. A publication 
prepared and circulated by the American Association for the Advance- 
ment of Science, the American Association of School Administrators, the 
Council of Chief State School Officers, the National Association of Second- 
ary-School Principals, and the Scientific Manpower Commission in co- 
operation with the U.S. Office of Education recommends that each science 
teacher receive a petty cash allotment of $50 per year. 


2. What part can student projects play in the improved junior high- 
school science program? 

For our purposes here, we consider a student science project as some- 
thing over and beyond the things ordinarily required or set up for all of 
the students in any group. A project is the study of something—what it 
is, how it happened, is happening, or might be made to happen. Ideally, 
a student project begins when a boy or girl becomes curious about some- 
thing and arranges things and circumstances in such a way that he can 
formulate hypotheses, gather data, and complete an experimental investi- 
gation of the thing which arouses his curiosity. 

Science projects, in general, are active pursuits. There are many occa- 
sions while working with junior high-school-age students in which active 
educational techniques hold promise of being more efficient than purely 
passive or static methods. This is one reason for encouraging teachers at 
the junior high-school level to experiment with the science project 
method. 

In many cases, junior high-school class size and lack of homogeneous 
grouping stretches the ability of the teacher to adjust to the individual 
differences of the members of his group. Individual, self-directed projects 
become a wonderful opportunity for each pupil to pursue his curiosity as 
actively, rapidly, and to as sophisticated a level as his ability permits. 

In current practice, guidance and administration of student projects at 
the junior high-school level seem to be influenced more by points of view 
‘ carried over from the elementary school than from the senior high-school 
level. In all too many cases, the student’s time is invested in elaborate 
collection, construction, poster, notebook, or model-building projects. 
In very, very few cases do these projects lead the youngsters on a genuine 
excursion into science. It would seem that other activities of higher intel- 
lectual nature would be a more worthy investment of the enthusiasm and 
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devotion which junior high-school-age youngsters can bring to their 
science courses. 

Much has already been written regarding the role and potential of 
student projects as a science education activity. They are becoming recog- 
nized as one of the most functional, efficient, and professionally justifiable 
ways to encourage boys and girls to take their first genuine excursions 
into science. 

Because project work is, in effect, individual experimentation, it re- 
quires the same provisions of time, energy, money, materials, and space. 
When administrators wish their teachers to promote student project 
activity, they must furnish them with the time and the facilities which 
are needed. In addition to a reduced teaching load, teachers who carry 
on project teaching need space and supplies. In some instances, a part 
of the classroom can be equipped as a student project center with work 
space, utilities, simple tools, and storage facilities. A separate student 
project room is always desirable and particularly necessary when science 
projects are carried on as a club activity or in a seminar setting apart 
from the regular classroom work. This kind of co-curricular opportunity 
works well with science-prone students. It requires an able and energetic 
sponsor. Two special advantages are: (1) the program can be flexible 
and diverse; and (2) it provides a good situation in which to use resource 
people from the community. The petty cash fund mentioned earlier is 


especially needed because supplies for projects cannot be anticipated 
when the annual order for equipment and supplies is placed. To be sure, 
students and teachers can be resourceful in obtaining many supplies from 
industry and community. Some things, however, must be bought. 


A TIP FOR ADMINISTRATORS 


Provide each teacher with a petty cash fund. 


3. Does the case history approach have something to offer science edu- 
cation at the junior high-school level? 

The case history approach to the teaching of science attempts to place 
the student in a situation where, so to speak, he looks over the shoulder 
of a scientist at work. To the extent that junior high-school-age boys and 
girls are peculiarly susceptible to learning through vicarious approaches, 
the case history method holds significance for those who plan science 
education activities. The author believes the junior high-school-age boys 
and girls are particularly susceptible to this type of learning and, conse- 
quently, looks with favor on the case history method. 

The case history method is inextricably linked with James B. Conant, 
having been explored in great detail by him during his years as professor 
and president at Harvard University. The writings of Dr. Conant and of 
his students are readily available and should be consulted carefully by 
those who would understand this contribution to the advancement of 
science education and adopt it if adaptation from college level to junior 
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high-school level is possible. Reviewed very briefly, the case history 
approach begins with a selection of an episode in science. The state of 
man’s knowledge regarding this topic prior to the episode is reviewed. 
In a more detailed fashion, the events and circumstances leading up to 
a new hypothesis are related. The tactics and strategy in the testing or 
investigating of the new hypothesis are examined in great detail. Students 
are then encouraged to comprehend and appreciate the immediate and 
ultimate impact of the episode. The case history is brought to a close 
with a brief review of present-day knowledge of the topic upon which 
this episode was based. 

As is so generally true regarding the adoption by one teacher of another 
teacher's methods, each person who examines the case history method will 
want to make modifications peculiar to his own teaching situation. He 
should strive, however, to retain the original spirit of the method if he 
retains its label. 

The following case history, as prepared and taught by Nathaniel H. 
Hoff in the Baltimore, Maryland, City Schools, is presented as an illus- 
tration of how individual teachers may adapt the case history method to 
the junior high-school-age level student. 


3° oO oO co ° 


WILLIAM HERSCHEL’s INVESTIGATION OF URANUS AND ITs SATELLITES 


I. Introduction 
A. Background of William Herschel 

William Herschel was an eighteenth-century English astronomer who was 
as skilled at making fine lenses as he was at observing the heavens. It was the 
lens making that developed his curiosity about the distant stars and other bodies 
in the sky. For years, he studied and worked as an apprentice to a skilled lens 
craftsman until he became master of the art. This intent interest on the 
focusing power of his homemade lenses led him eventually to examine astro- 
nomical guides and other materials concerning the stars and the solar system 

Herschel set up an observatory in his home at Bath, England, and began 
to scan the heavens in the vicinity of known constellations or stars at periodic 
intervals in hopes of identifying double stars and nebulae previously unknown 
to man. 

B. State of Man’s Knowledge Before Herschel’s Discoveries 

From the astronomer’'s point of view several conditions concerning man’s 
intellectual thinking were prevalent. These conditions were as follows: 

1. From man’s beginning until the eighteenth century, only six planets 
were known to be part of the solar system. 

2. The total number of known stars in the world did not exceed 3,000 
according to the eighteenth-century British Catalogue. 

3. In examining eighteenth-century texts, one would find that more time 
was devoted to the study of the solar system than toward the study of stars 
(The majority of lenses of the eighteenth century did not magnify greater than 
270 power. These lenses were good for observing large objects like the sun, 
the six known planets, the moon, and a few occasional comets, but the lenses 
lacked the fine quality to examine thoroughly the distant and seemingly small 
Stars. ) 
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4. There was very little known about the fixed stars beyond their rela- 
tive positions in our sky and the fact that, being at an enormous distance from 
our sun, they must be self-luminous. A very slight proper motion of certain 
stars among the rest had been detected and the existence of variable stars was 
also known. 

5. Satellites were known to be heavenly bodies associated with particular 
planets. 


II. Origin and Investigation of Two Related Hypotheses 


A. Discovery of Uranus 

There are no words which can more adequately express the ideas which 
ran through the mind of a scientist during this phase of his discovery than the 
words of the discoverer of that event. Therefore, I submit these statements 
from the notes of William Herschel concerning his discovery of Uranus. 

“On Tuesday, March 13, 1781 between 10 and 11 in the evening, while 
I was examining the small stars in the neighborhood of H Geminorum, I per- 
ceived one that appeared visibly larger than the rest. Being struck with its 
uncommon magnitude, I compared it to H Geminorum and the small stars 
in the quartile between Auriga and Gemini and, finding it so much larger than 
either of them, suspected it to be a comet. 

The magnifying power used when I first saw the comet was 227. By 
applying higher powers (460, 932, 1536, 2010-6450), the diameter of the 
comet increased in proportion to the power while the diameters of the stars 
to which I compared it were not increased in the same ratio. 

March-19. It moves according to the order of the signs, and its orbit de- 
clines but very little from the ecliptic. 

April-6. The comet appeared perfectly sharp at the edges and extremely 
well defined.” '® 

The ‘comet’ was observed all over Europe. Its orbit was computed by 
various astronomers and its distance from the sun was found to be nineteen 
times that of our earth. This was no comet; it was a new major planet. The 
discovery of the amateur astronomer of Bath was the most striking since the 
invention of the telescope. It had absolutely no parallel, for every other major 
planet had been known from time immemorial.2° 


B. Discovery of Satellites Orbiting Around Uranus 

Again I choose to use the words of William Herschel in analyzing his 
discovery of the Uranus satellites. 

“I had frequently directed large telescopes to this remote planet to see 
if it were attended by satellites, but failed for the want of sufficient light in the 
instrument I used. 

“In the beginning of January 1787, I found that my telescope used as a 
tront view gave much more light. On the 11th of January, I selected a sweep 
which included the Georgian Planet, and noted down the places of the small 
stars near it. The next day, two of these were missing. To satisfy myself, | 
noted down all the small stars on the 14, 17, 18, and 24th of January, and 
the 4th and 5th of February, and, though I had no longer any doubt of exist- 


**“Account of a Comet.” Philosophical Transactions of the Royal Society of Lon- 
don, 1781, p. 492. 

* Constance Ann (Herschel) Lubbock, The Herschel Clronicle, The life story of 
William Herschel and his sister. Cambridge University Press, 1933 
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ence of at least one satellite, I thought it right to defer this communication till 
I could see it actually in motion. Accordingly, I began to pursue this satellite 
on February 7 at about 6 o'clock in the evening, and kept it in view till 3 in 
the morning of February the 8th and, during those 9 hours, I saw this satellite 
faithfully attend its primary planet and describe a considerable arc of its proper 
orbit. 

“While I was attending to the motion of this satellite, I did not forget to 
follow another small star which I was pretty well assured was also a satellite. 

“The first-discovered satellite, Oberon, is the farthest from the planet and 
I shall call it the second satellite; the last discovered, Titania, I shall call the 
Ist satellite.” 2! 

During an eight-year period, 1787-1794, Herschel discovered six satellites 
orbiting about Uranus. 

Ist satellite—the interior one of January 18, 1790 

2nd satellite (Titania)—the nearest old one of January 11, 1787 

3rd satellite—the intermediate one of March 26, 1794 

4th satellite (Oberon )—the farthest old one of January 11, 1787 

5th satellite—the exterior one of Februray 9, 1790 

6th satellite—the most distant one of February 28, 1794.2? 

Note: Uranus was first called planet Georgium Sidua. 


Ill. Impact of His Discoveries 

William Herschel through his visual labors in scanning the heavens at 
regular intervals became the father of sideral astronomy. (Systematic study of 
the stars. ) 

With the advent of the discovery of Uranus, he made men think toward 
the possibility of other planets existing in space. 

His method for discovering satellites has been applied to the discoveries 
of satellites (additional) around Jupiter, Uranus, and Neptune. 
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Teachers who question the historical emphasis in the Conant-type case 
history approach may be especially interested in one of several similar 
ideas. Dressel and Mayhew’ have reported an exploration of what can 
be called “the case analysis approach” which was carried out by a group 


**“An account of the Discovery of Two Satellites Revolving Around the Georgian 
Planet.” Philosophical Transactions of the Royal Society of London, 1787, p. 125. 

*2 “On the Discovery of Four Additional Satellites of the Georgium Sidus.” Phil- 
osophical Transactions of the Royal Society of London, 1798, p. 47. 

** Paul L. Dressel and Lewis B. Mayhew. Science Reasoning and Understanding 
Dubuque, Iowa: Wm. C. Brown Co. 1954. 
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of investigators who were interested primarily in the general education 
problem at the college level. This method also begins with the selection 
of an episode in science, but the episode can be modern or classical. By 
careful analysis of the episode, students are shown how scientists recog- 
nize and state problems; evaluate, select, state or otherwise elaborate 
hypotheses; ferret out, evaluate, and apply information bearing on the 
hypothesis; recognize assumptions, inferences, and generalizations; form 
conclusions and state them within the limits of probability imposed by 
their experiments or investigations; and translate their critical considera- 
tion of conclusions into attitudes, opinions, or actions. 

This method also appears to hold significance for those who are 
exploring modifications of science programs at the junior high-school 
level. To illustrate one such effort, a case analysis also prepared and 
taught by Mr. Hoff is presented. As is true with Mr. Hoff’s case history, 
however. these have not been prepared for the exclusive use of this 
publication. 

In ettect, the case history or case analysis approach to the teaching 
of science touches more sharply on the type of textbook material which 
can be presented to students than on anything else. Thus these methods 
probably hold the greatest significance for those who would explore the 
preparation of text materials at the junior high-school level of science 


education. 
° 8 ° oO oO 


HuBertus STRUGHOLD AND LIFE ON Mars 
I. Introduction 


Background of Hubertus Strughold 

Hubertus Strughold, eminent aero-medical investigator and physiologist, 
has spent a lifetime of research in space medicine and related studies. Since 
1949, he has been head of the Department of Space Medicine, USAF School of 
Aviation Medicine at Randolph Field, Texas. He was formerly Associate Profes- 
sor of Physiology at the University of Berlin, Director of the Aeromedical Re- 
search Institute, Berlin, and Professor of Physiology at the University of 
Heidelberg. He is the author of some eighty scientific papers, and co-author 
of a textbook on the principles of aviation medicine. 

Born at Westtuennen, Westfalia, Germany, in 1898, Dr. Strughold studied 
at several German universities, and served as a Research Assistant in the De- 
partment of Physiology at Western Reserve University, Cleveland, Ohio, and as 
a fellow of the Rockefeller Foundation at the University of Chicago. He re- 
ceived his Ph.D. at the University of Muenster in 1922, and his M.D. at the 
University of Wuerzburg in 1924.*4 

II. Origin and Statement of a Hypothesis 

Man has been curious about his neighbors in space since time immemorial 
Planets and heavenly bodies were worshiped as religious entities. The names 
of various gods were assigned to these heavenly bodies. Through the centuries 
man maintained many of these beliefs. 


** Hubertus Strughold. The Green and Red Planet. New Mexico: The University 
of New Mexico Press. 1953. 
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During the beginning of the seventeenth century, Galilei Galileo developed 
the first astronomical telescope. With the telescope at hand, man again aroused 
his curiosity concerning the neighboring bodies in space. Extensive study of 
the heavens followed and from these studies man began to think of the pos- 
sibility of life on other worlds. 

Percival Lowell, an American astronomer, devoted his life to the attempt to 
prove that intelligent beings must exist on Mars. A number of books were 
written concerning his observations and beliefs.?° 

Other present-day astronomers have devoted much of their work to the 
atmosphere, land, and climatic conditions of the planet Mars. Outstanding 
among present-day astronomers are: Japanese astronomer, Tsuneo Saheki; Dr. 
Earl C. Sliphen of the Lowell Observatory; the Russian astronomer, Tikhoff; 
Estonian astronomer, E. J. Opik; Dr. Dean B. McLaughlin of the University 
of Michigan.?¢ 

Dr. Hubertus Strughold for the past twenty-five years has been examining 
life in the most complicated surroundings that support it on earth: in the high 
reaches of the atmosphere which have been made accessible to man only since 
the development of flight, less than a century ago.?7 

In studying Mars, man has noticed color changes on the planet throughout 
the year. Its colors range from red-yellow, green-blue to dark brown. In other 
words, the color system of the planet resembles the seasonal changes of the 
foliage on Earth. Man has noticed that the atmosphere of Mars lists Nitro- 
gen as the major component of the atmosphere, the atmosphere has very little 
water vapor, and the atmosphere is governed by extreme temperatures of 
70°F to —95°F. 

From his study of the Earth, man knows that lichens and bacteria are very 
hardy living material which can survive the most adverse conditions.?* 

Dr. Strughold probably juggled these thoughts around in his mind and 
then set up the hypothesis that simple plant life such as lichens and bacteria 
on Earth possibly exist on the planet Mars. 


III. Investigation of His Hypothesis 

In investigating his hypothesis of the possibility of the existence of simple 
plant life on Mars, Dr. Hubertus Strughold decided to begin an experiment 
based on some of the factual data pertaining to the atmosphere of Mars. 

Dr. Strughold secured examples of simple plant life on Earth and at- 
tempted to have them survive under the conditions of a Martian atmosphere. 
Here is an account of this particular experiment: 

Bacteria have been made to grow and reproduce in a Mars-like atmosphere 
duplicated in a laboratory at the Air Force School of Aviation Medicine, Ran- 
dolph Air Force Base near San Antonio, Texas. 

First results of the eight-month-old research project were reported to a 
symposium on Mars at Lowell Observatory, Flagstaff, Arizona. The living 


** Percival Lowell. Mars and Its Canals. New York: The Macmillan Company, 
1908. 

*° Willy Ley and Wernher Von Braun, The Exploration of Mars. New York: The 
Viking Press. 1956. 

** Strughold. op. cit. 

** Ley and Von Braun. op. cit. 
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speciments, collected from desolate regions in the United States, are kept 
under conditions similar to those on Mars. 

The red planet has an atmosphere composed mostly of nitrogen and the 
pressure there is approximately equivalent to that in the earth’s stratosphere 
some ten miles up. 

The water supply spreading from thin polar ice caps in the Martian spring 
is normally less than that found in earth’s driest desert. 

Temperatures range from about 70 degrees Fahrenheit at noon on a sum- 
mer day near the equator to 95 degrees below zero on a winter night. 

The bacteria-containing soils are kegt in bottles filled with dry nitrogen. 
Organic materials in the soil are the bacteria’s food, and their only water is a 
trace of moisture left in the soil. The Martian temperatures are simulated by 
keeping the samples overnight in a very cold refrigerator, then warming them 
up during the day! 29 


IV. State of Man’s Knowledge 


The state of man’s knowledge concerning the planet Mars can be listed 
as follows. 

1. The physical dimensions of the planet can easily be measured. 

2. Markings of various colors have been observed via telescope. 

3. The content of the Martian atmosphere has been partially determined. 
It is still] under investigation. 

4. Man’s recent investigators have been unable to yield positive proof of 
the existence or non-existence of life on Mars though their studies tend to 
endorse the latter.*° 


V. Impact of Strughold’s Hypothesis 


It is too early to conceive that Strughold’s hypothesis concerning the pos- 
sibility of simple plant life on Mars would launch a landslide of investigations 
concerning his work. However, since the publication of his book on the 
Green and Red Planet and the conduction of his experiments pertaining to 
his hypothesis, an independent study of Mars made by Dr. William M. Sinton 
has been brought into focus. Dr. Sinton, in observing the wave lengths being 
absorbed by matter on Mars with those recorded for lichens on Earth, dis- 
covered that through spectroscopic studies their wave lengths are identical.*! 

Since Dr. Strughold’s experimental book the Green and Red Planet there 
has been an increase in the telescopic investigations of Mars, especially as to 
the water vapor and carbon dioxide content of the air.*? 


** Science News Letter. “Bacteria Survive in Mars-Like Atmosphere.” Vol. 71. 
June 29, 1957. 
*’ Science News Letter. 67. April 16, 1955. 
April 7, 1956. 
Sky and Television. 14. July 1955 
Science News Letter. “Martian Atmosphere Has Very Little Water Vapor.” 
73:121. February 22, 1958. 
** Science News Letter. “Studies Show Martian Life.” 7 
‘ 


:275. November 2, 1957. 
** Science News Letter. Vol. 70. September 15, 1956; l 


9 
3:121. February 22, 1958. 
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4. What audio-visual activities are appropriate in junior high-school 
science? 

It seems unnecessary in this publication to discuss the ways in which 
audio-visual aids may be employed in junior high-school science. Any 
of the standard references on audio-visual education or a good science 
methods book will give the needed information. We cannot refrain, 
however, from emphasizing the chalkboard as the science teacher's most 
useful visual aid or from pointing up the value of the bulletin board for 
teaching current developments in science. The display case is also a use- 
ful adjunct in science teaching. 

The problem of storage of visual aids and equipment can become acute 
if not planned for carefully. It is necessary to provide adequate storage 
for charts (large, flat drawers are excellent), locked cabinets for expen- 
sive models, and locked cupboards for projectors, recording equipment, 
films, filmstrips, and slides. Incidentally, many teachers prefer 2 x 2 
slide copies of large charts because the slides can be stored easily, and 
charts projected to maximum screen size are often viewed much more 
clearly than is the usual chart. 


5. How can community and field study contribute to the junior high- 
school science program? 

“When it comes to relating classroom work to everyday life and to 
observing phenomena of nature in their natural settings, nothing can beat 
a field trip. But class field trips require complex preparations and con- 
sume more time than many teachers can afford. 

“One solution to this problem is a ‘go-it-alone’ field trip that sends a 
student off on his own and involves a minimum of the teacher's time. 
Such a trip requires, as preparation, some thought, a walk with your 
camera, and the drawing up of a guide sheet. 
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“Here's how some other teachers have gone about it: 

“Lawrence Little, science teacher in Baltimore County, Maryland, 
wanted his students to realize that the thermal expansion of materials was 
something more than the traditional brass ball and ring exercises. He sent 
a student out to find a sidewalk crack. Mr. Little’s guide sheet for the 
exercise advised the student to visit the spot each day for several days, 
record the temperature, and measure the height of the elevated concrete 
slabs. If the student could arrive at a probable explanation for the broken 
pavement, he was then supposed to plan an experiment to test his 
hypothesis. 

“As a follow-up, the student was asked to find and photograph, if pos- 
sible, other applications of thermal expansion. Mr. Little suggested such 
possibilities as the gaps left between railroad rails, expansion joints in 
bridges, and so on. 

“The go-it-alone field trip has some obvious shortcomings.. Students 
do not gain the advantage of group planning; the social experiences are 
limited; and the teacher is not present to get the student back on the 
proper line of thinking if he fails to observe significant facts. Motivation 
must be handled carefully to avoid having the field trip become just 
another homework assignment. The question of legal responsibility for 
sending students on field trips outside of school hours remains un- 
answered. 

“In general, though, the individual field trip does accomplish desirable 
objectives and, in some cases, seems to encourage the student to do more 
observing and thinking than he would if the teacher and the class were 
along.” ** 

The more conventional field trip taken by groups of students should 
also be encouraged with particular emphasis on the value of the school 
building, the school campus, and the immediate community. In the school 
building itself the heating system, the stage fittings, the audio-visual room, 
and the shops may be sufficiently pregnant with applications of science 
to justify an organized observation by the class. There are living things, 
rocks and soils, streams, and other resources on the school grounds. The 
community offers zoos, parks, industrial plants, university and govern- 
mental laboratories, installations of utility and communications com- 
panies, the airport, and the science agencies for health, water supply, 
and sewage disposal. 

6. How can a junior high-school science teacher use language arts 
activities? 

Along with observation of real materials, laboratory experimentation, 
and project work, students depend upon reading and other language 
activities for much of their learning. As a matter of fact, even the “doing” 
activities of science are sometimes of little value if they are not coupled 
with reading, writing, listening, and discussion. 


** John H. Woodburn, “Go-It-Alone Field Trips,” Science Teacher's World, IV, 
October 22, 1957. 
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There are some reading skills which are of particular importance in 
junior high-school science. Teachers who can guide their students in 
mastering these skills will bring about greatly increased achievement in 
science as well as growth in reading ability. The skills are: 

1. Interpreting scientific notation: symbols, formulas, equations, sub- 
scripts, and exponential notation 

2. Handling the special vocabulary of science 

3. Interpreting data found in figures, tables, maps, charts, and graphs 

4. Understanding diagrams, pictures, and models 

5. Reading for comprehension of details, main ideas, the organization of 
ideas, principles, and generalizations of science 

6. Reading critically to solve problems related to science 

7. Reading to follow directions 

8. Locating information in science textbooks, references, handbooks, 
periodicals, and pamphlets 

9. Using glossaries, self-tests, titles and sub-titles, summaries, and other 
special aids in science textbooks and references 

10. Developing wide reading interests in science 

11. Reading for various purposes and at different rates 

12. Evaluating the validity of scientific information found in various 
sources 

13. Reacting to reading by comparing, relating, applying, and extending 

Since students must possess these skills to learn science well and since 
each of them is in some way uniquely related to science material, it seems 
only sensible that science teachers pay attention to reading in their classes. 
They should make a point of showing students how to attack new tech- 
nical terms, how to read the special symbols of science, how to get the 
most from the illustrative and tabular material in the textbooks, how to 
integrate what is read and what is observed, how to adjust reading rate 
to various kinds of material, and how to judge the validity of a written 
record. Teachers need certain competencies themselves in order to help 
their students, among them the simple word analysis skills: structural 
analysis of initial letters and endings, prefixes and suffixes, compound 
words, roots and variants, and syllabication; phonetic analysis of begin- 
ing, final, and medial sounds and accents; use of context clues, both verbal 
and pictorial; dictionary and glossary skills; and semantic analysis. The 
last-named skill is important in distinguishing between the technical and 
general meanings of many terms students encounter in junior high-school 
science. These and other reading skills may not be familiar to teachers 
trained in the liberal arts colleges, but they can be gained fairly easily 
through extension courses, in-service reading programs in the school, or 
search of the rather considerable literature on this subject. Science teach- 
ers, like other subject-matter specialists, often pay too little attention to 
the basic process by which people become educated throughout their 
lives. 

A similar plea can be made for increased emphasis by science teachers 
on the other aspects of language. If students are to record data and other 
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results accurately and logically, they must be taught how to organize and 
tabulate; if they are to give worth-while science reports, they must learn 
to locate information, take notes, organize content, supplement telling 
with audio-visual aids, and present their reports in an interesting fashion; 
if they are to learn anything from lecture-demonstrations and films, they 
must be instructed in the techniques of listening, note-taking, and view- 
ing; and, if their individual projects are to be real learning experiences, 
they must be taught where to find related information, how to interview 
resource personnel, what to record in the way of results, and how to 
present their findings. 

This brief overview of the role of the language arts in science teaching 
can be supplemented by reference to general and special methods books 
and to the periodical literature. 

A few comments might be made concerning the need for proper facil- 
ities related to the language arts. A reading center equipped with table, 
chairs, book shelves, and magazine rack is needed in the science class- 
room. A vertical file to accommodate the abundance of free and inexpen- 
sive pamphlet material on science careers, industrial processes, and the 
like is also desirable. Cases for reference books are needed. Obviously 
there must be provision in the classroom-laboratories for note-taking, 
written examinations, and recording of experimental results. There should 
be proper lighting in all parts of the classroom. 


= 


7. What evaluation techniques can junior high-school science teachers 
use? 

There is a serious lack of standard tests for junior high-school science.** 
This is not surprising when one notes the variety of general science 
courses, Even though there is an ever-increasing array of subject matter 
from which teachers can select, it would seem that the test constructers 
could devise some instruments to measure the objectives for general 
science on which there is a common emphasis—the skills, attitudes, appre- 
ciations, and understandings (quality of concepts), which appear in most 
courses of study and curriculum bulletins. Although they are far from 
being completely satisfactory, the most recent efforts in standard test 
construction do pay attention to skills in analyzing data, drawing valid 
conclusions, evaluating hypotheses, applying principles, and other skills 
likely to occur where scientists are working. Some tests measure the 
ability to comprehend scientific information.** 

At the local level, junior high-school teachers should be encouraged to 
experiment with construction of test items clearly related to the objectives 
for general science and to gain skill in using check lists for student traits, 
laboratory-type tests, self-evaluation instruments for students, and other 


‘ Analyses of Science Tests. Washington, D. C.: National Science Teachers Asso- 
ciation. 1959 

** For an excellent discussion of appraisal techniques see Paul Brandwein, Fletcher 
G. Watson, and Paul Blackwood. Teaching High School Science: A Book of Methods. 
New York: Harcourt, Brace and Co. 1958. Pp. 388-475. 
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techniques which will get at the major goals of science teaching better 
than conventional tests now do. There should also be increased emphasis 
on essay-type examinations at the junior high-school level, particularly 
with gifted and superior students. 

8. What facilities are needed for junior high-school science? 

The objectives of science teaching and the facilities to achieve them 
are as inseparable as the forces of action and reaction. The following sug- 
gestions for facilities, therefore, should reveal a deliberate seeking after 
the objectives discussed on pages 42-43. 

There should be an array of facilities for the full range of student activi- 
ties so that boys and girls can gain a direct and intimate experience with 
the real materials of science. There should be an array of facilities for 
the full range of teacher activity. The direction should be toward reduc- 
ing to a minimum the time the instructor will give to being stock boy, 
technician, or janitor and to raising to a maximum the time students will 
have full responsibility for setting up, using, and returning to storage the 
equipment they use. The full time of the teacher should be spent profes- 
sionally in the guidance and direction of student activity. 

Referring to commonly existing patterns of science facilities in terms 
of their contribution to valid science-teaching goals, one finds that na- 
tional practice and standards are woefully inadequate. A very common 
practice is to install a large demonstration table at one end of the room 
with chalkboard behind it and then add one or two storage cases in the 
corners. Usually there is space about 3% feet wide between the chalk- 
board and table, 3 feet wide for the table and, perhaps, 2 feet wide 
between the table and student area. This represents 20 to 25 per cent of 
the floor area. When classes tend to be large, armchairs occupy the 
student area. Rows of tables facing the instructor’s desk take up more 
space, are inflexible, and restrict student movement, especially when 
additional armchairs, to take care of the large home room, have to be put 
in the aisles. Electricity, gas, and water services are commonly restricted 
to the demonstration table. There may be a stock room off the end of 
the room. 

Having stressed the negative side, we should point out that none of the 
room difficulties indicated is insurmountable. They do, however, tend to 
shape a pattern largely opposed to the realization of junior high-school 
science goals. The activity tends to become largely demonstration by the 
teacher and the student tends to become a reader, workbook filler, and 
spectator. Even demonstration falls off because of lack of time to trans- 
port, set up, adjust, maintain, dismantle, and return apparatus to storage. 
Whatever exposure students do have to real materials is fleeting. 

In contrast to the above picture, let us set forth some ideals with regard 
to facilities and see how close we can come to their realization in an 
actual design for a junior high-school science classroom-laboratory. We 
shall include facilities and their storage for both teacher demonstration 
and student laboratory use. 
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Standards for Facilities for Teacher Demonstration 

1. Facilities stored in complete set-ups, or arrays, ready to use but pos- 
sible of assembly, if desired, as part of the demonstration 

2. Facilities stored at the point of use, even in the actual position for use 

3. Facilities, storage, and use planned in relation to services required 

4. Storage which makes facilities available instantly over long periods of 
time for various purposes; orientation to a new topic, development of concepts, 
unit summary, and final testing 
Standards for Facilities for Student Laboratory Use 

1. Storage for students of multipurpose items to reduce costs and storage 
problems and to give students experiences in assembly 

2. Storage at the point of use; i.e., at each student station, pair of stations, 
or four-student table 

3. Services in relation to student stations to maximum practical degree: 
electricity to each pair, gas to each table, water to pairs or larger groups of 
tables 

4. Supplementary and varied enrichment project areas for special assign- 
ment, with needed storage and services 

Every opportunity should be provided to enable the teacher to get 
away from obsolete and stereotyped facilities. New furniture arrange- 
ments open new possibilities for student activity and demonstration. 
There must be flexibility for teacher growth and creative expression. 
Worktop space, facilities, and apparatus must be provided to give at 
least the same proportion of class and laboratory activity which now 
exists in the best senior high-school situations for chemistry, physics, and 
biology. Tools, space, and raw materials must be provided to enable 
teachers and students to devise, improvise, and adapt demonstration and 
student equipment from every phase of life activity. They should not be 
restricted by the narrow limits of science apparatus catalogs. Creative 
teaching requires creative facilities! 

A new junior science room plan that is gaining acceptance provides for 
about eight demonstration centers, each designed anc implemented for 
a particular unit of subject matter. This makes it possible to store prac- 
tically every piece of apparatus used during the whole year within 
tinger-tip reach and to have many pieces actually mounted in the position 
where they will be used. Each demonstration center is supplied with the 
specific services it requires. The air, weather, and water area has a sink; 
the chemistry and living areas share a sink; and the weather and living 
areas are on window walls. 

A new table, designed for mobility and flexibility in use, provides a 
demonstration facility in each of the demonstration centers. Adjacent to 
an island or peninsular sink when such services are required, it is as 
efficient as the usual, fixed, bulky, space-consuming type. Unusual top 
shapes enable the teacher to stand behind or in front and yet beside the 
apparatus being demonstrated. He can have a student helper and neither 
obstructs the view. These tables may be used in pairs, stored in corners 
or against walls to conserve space. Twenty-four tablet armchairs in the 
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middle of the room take care of the normal class. Stools behind tables, 
other than the one in use for demonstration, provide overflow seating, 
slightly elevated, on the perimeter of the room. 

For student laboratory work, the same eight tables provide work sta- 
tions for thirty-two students. Individual apparatus is stored at each table 
in six trays, one for each major area of student experimentation: heat, 
light and sound, mechanics, electricity, chemical equipment, and life 
science. Two of the panel boards, like those used on the demonstration 
panels for mounting equipment, are stored under the top of the table, 
one for each pair of students. The universal mounting board will support 
the accessories stored in the trays to make a student optical bench or a 
support for pulleys, a lever, a crane, an inclined plane, manometers, and 
resonance apparatus. Additional student laboratory or work stations are 
provided by the vertical demonstration panels, the horizontal demonstra- 
tion panels, and the cork-board and peg-board display panels on all sides 
of the room. The life area and the window-wall shelf provide additional 
places, other than the eight tables, for students to work. 


Additional mounting panels for permanent arrays and set-ups are stored 
in specially designed panel storage cases which double the usual storage 
capacity. These panels are of various sizes and are supported on the 
demonstration table by a suitable holder. They may be hung for display 
on vertical surfaces. An additional room for storage purposes is not 
necessary. 

The advantages of such facilities are obvious by comparison with a 
television studio. We have eight sets already to go and the camera can 
swing from one to another during a station break. The teacher may teach 
eighth-grade air, water, or weather one period and the next period he can 
have a ninth-grade class rotate the chairs to face the electricity demon- 
stration center. 

The instant accessibility at all times of a complete array of apparatus 
demonstrating the most important scientific principles makes possible 
developmental teaching; recapitulation of basic ideas preparatory to the 
next step; presentation of ideas showing relatedness, drill, summary, and 
review—all done in reference to the actual equipment on display. These 
same facilities provide for end-of-the-unit or end-of-the-semester testing 
by actual performance, recognition, observation, identification of the 
equipment and principles, and applications. The instant accessibility of 
all apparatus at all times makes it possible to emphasize the kinship of 
heat to electricity, chemistry to living things, and other relationships. 
Equal opportunities are provided by these facilities to extend the prin- 
ciples in their relation to mathematics, economics, health, and home and 
tamily living. It should be a practice to mount panels and have demon- 
strations side by side to show how science principles relate to practical 
life situations. The possibilities are unlimited for composition of adjunct 
vertical panels, horizontal panels, chalkboard, and cork-board supple- 
menting each other for display and demonstration purposes. 
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With regard to the gifted and superior students, let us provide for 
their release from ceilings and restrictions into areas of their capabilities. 
Many gifted and superior students need new opportunities. We may 
guess that twenty per cent of the ninth-grade students are better able 
to do the laboratory work of chemistry and physics than twenty per cent 
of the eleventh- and twelfth-grade students enrolled in these courses. 
New approaches to senior high-school courses make it imperative that 
similar recognition be given in grades 7, 8, and 9, and facilities should be 
provided. 

Accelerated programs, open-end thinking, and the fact that the whole 
distribution of our population moves constantly into a world with which 
our textbooks cannot keep pace impel the use of facilities for direct and 
immediate communication with that world. All types of audio and visual 
recordings, television programs, and samples of the electronics, the auto- 
mation, the nucleonics, and new discoveries in the world of living things 
need to be brought into the laboratory for student experience through 
every type of sensory impression. Facilities should provide also for the 
maximum in student expression through oral and written language, con- 
struction, demonstration, and display. 

For more conventional layouts and facilities, the administrator can refer 
to the catalogue of the suppliers of science furnishings and to articles and 
publications on science facilities.** 

9. How can we develop guide lines for the academically able? 

To write a formula which could be used nationally for the education 
of our able youngsters would be impossible and presumptuous. Each local 
community must establish its own method for identifying these students 
as well as for educating them. Whether they are educated in separate 
groups or in well-mixed classrooms is probably of minor consequence; 
what does matter is the type and quality of experiences to which they are 
subjected while learning 

The very nature of the academically able student provides some guide 
lines which apply to his education. He learns rapidly, has varied interests, 
and is adventuresome. What then are the guiding principles to keep in 
mind when working with the able students in junior high-school science? 

Students should be encouraged to study an area in depth. Rather than 
cover many areas at one grade level, the course should be organized 
around “big ideas.” The academically able student should be encouraged 
to read extensively, to hypothesize, to experiment on a problem in which 
he is truly interested, to work in small groups, and to communicate both 
verbally and in writing. He should be motivated to pursue questions in 
areas where the frontier scientists still have not found the answer. Too 
often, students of junior high-school age feel that science has found all 
the answers, and that there is little more to be learned. Teachers should 


"See, for example, John S. Richardson (ed.), School Facilities for Science In 
struction, “Facilities for High School General Science.” Washington, D. C.: National 
Science Teachers Association. 1954. Pp. 95-116. 
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be encouraged to say “I don’t know” or “We don’t know,” and urge the 
student to search the literature for further information and to speculate. 
Keep the discussion “open-minded.” 

One of the most deadening experiences that students now pass through 
is repetition of identical experiences on various levels. While some repeti- 
tion is desirable or necessary, repetition without increasing the sophistica- 
tion of the experience leads to boredom and an attitude of “we know that 
already.” 

The academically able student needs to be encouraged to work with 
science materials to acquire competence in laboratory technique and 
methods. This should help to develop a feeling for the work of scientists. 
If the problem investigated is one in which he is interested, reaching a 
successful conclusion will enable him to gain the satisfaction gotten from 
the discovery of “something new.” The student should be encouraged to 
work independently while under the guidance of the teacher. 

The introduction of the quantitative approach to science should be 
encouraged as the able youngster can deal readily with a mathematical 
calculations. The concept and practice of dimensional analysis can be 
incorporated in the junior high-school science program. 

The case history approach for this type of student may also be desirable 
since this will give him a “feel” for science as well as for the opportunity 
to perform some of the experiments of famous scientists. Reading the 
biographies of people like Pasteur, Curie, Newton, and others will help 
the able student develop an appreciation for scientists and their work. 
This approach may be organized around major concepts, and the student 
may follow chronologically the experiments and discoveries of scientists 
which led to the understanding and refinement of basic concepts such as 
the cell theory, evolution, and radiation. 

When a student is able to think in the abstract, he should be encour- 
aged to visualize the relationship of science to our society. Relating 
science to social studies, mathematics, and English is a feature which 
needs to be accomplished not only for the able but for all students. How- 
ever, the able student can more easily speculate about our future. Through 
reading, he can consider science in relation to the problems it solves as 
well as the problem it creates. For example, by increasing our medical 
knowledge, we have caused an increase in our population which has led 
to serious problems of adequate food supply, over-population, urbaniza- 
tion, and geriatrics. Utilizing certain laws, he can also speculate about 
our future, about automation and its problems, space travel and its con- 
sequences, and other such areas. 

Resource personnel should be made available to able students. Those 
members of the community who are engaged in science and its proceed- 
ings, whether research or applied, should be encouraged to meet with 
these students to guide them and possibly to “teach” them. Special clubs 
may be organized where students can be encouraged to work on their 
laboratory projects, or where guest speakers may be invited. Club ses- 
sions may be scheduled during the school day or in the evenings and on 
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Saturday. The services and materials available from the National Science 
Teachers Association for use with Future Scientists of America (FSA) 
Clubs are especially helpful and suggestive of procedures and activities 
desired and approved by science teachers and other educators.** 

The key to an effective program for the academically able is the class- 
room teacher. He must be flexible in his approach to teaching; he must 
be inspiring and understanding of the meaning of science and its rela- 
tion to our society; he must be knowledgeable in his subject field and well 
acquanited with the scientific literature; he must be sympathetic to the 
able student and be prepared to encourage questions and to individualize 
work. 

Today, we are faced with a shortage of trained scientific personnel and 
a shortage of college and high-school science teachers. It is only through 
identitying the able student and giving him favorable experiences in 
science that we can hope to get a greater percentage of these students to 
enter scientific work, including teaching. We do not want them all, since 
there is a need for the able youngster in other fields. However, there are 
able students who fail to realize their capacity because of poor teaching 
as well as lack of motivation. By encouraging these students, stimulating 
them to do independent work, and above all, exposing them to good 
science teachers, it is hoped that we shall develop both a better informed 
citizenry and more scientific manpower. 

10. What guide lines are valid for the slow learner and the science shy? 

A distinction must be made between the slow learner and the science- 
shy student before discussing guide lines for working with these students 
in the junior high school. The slow learner usually has an IQ between 
75 and 90. Within this group there seems to be a large proportion of 
students with defective sight and hearing, as well as malnutrition. Since 
their basic intelligence is not high, they have difficulty in dealing with 
abstractions. Furthermore, their attention span is of short duration and 
their academic interests are low. 

The science-shy student, as referred to in this publication, is of average 
or above average intelligence, but he is oriented toward the humanities, 
arts, or social studies, rather than science and mathematics. This student 
is capable of working for longer periods of time than the slow learner and, 
when motivated, he thinks with abstractions. 

What are some of the guide lines and practices which can be used 
successtully in working with these two kinds of students?** 

In working with the slow learner, pupil-teacher planning is extremely 
important. Students of this type usually have met failure in school and 
really do not understand the function of education. Through thoughtful, 
realistic pupil-teacher planning, they may develop self-confidence, skill 

** For information about FSA, write to the National Science Teachers Association, 
1201 Sixteenth St., N.W., Washington 6, D. C. 

** A number of practices found successful in dealing with the slow learner can be 
found in Teaching High School Science—A Book of Methods by Paul Brandwein, 
Fletcher Watson, and Paul Blackwood. Many ideas in this article stem from this book. 











72 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


in working together, and an understanding of the function of the school. 
Such pupils, who are slow to grasp or use abstractions, must have con- 
tinuous firsthand experience which is significant to them and is directed 
toward educational goals. 

As the normal class period is too long a time for the slow learner to 
engage in one type of activity, some teachers divide it into three or four 
sub-periods. These might consist of an activity time, discussion time, 
summary, and preparation time. The activities carried on may serve to 
motivate the students or to develop certain skills. These activities must 
be concrete, easily understood, and related to everyday life. Directions 
for carrying out the activity should be simple and explicit. Students can 
work individually or in groups, since both practices have their value. 
Such activities as wiring an electric circuit or building an electromagnet 
are just two examples. After the activity, students briefly write their 
observations, conclusions, or other pertinent information. During this 
time, the teacher can make personal contact with some students. A discus- 
sion period follows where students speak freely, one at a time, with the 
teacher participating by asking questions, commenting on an idea, or by 
exploring an area to greater depth. The discussion may be led by the 
students with one student recognizing another. 

This technique may take time to develop, but it enables the students 
to develop self-discipline, respect for the other fellow, and good listening 
habits. The final portion of the lesson is used to summarize the main 
ideas; these are usually written on the board so that the students can 
copy them. During this time, the teacher may walk around and make 
personal contact with the individual pupils. Preparation for the next day’s 
assignment is given so that students may read in school with a purpose. 
Short reports or committee reports might be given, but the length of time 
devoted tc this activity should be restricted to a maximum of about ten 
minutes. As these students need help in working together, the activities 
and assignments suggested by the teacher can give them practice in co- 
operation, and can develop group and personal esteem. 

The techniques mentioned in the preceding paragraph are applicable to 
the average and above-average students as well. Therefore, in heterogen- 
eous groups, the teacher might begin the semester with this technique and 
then vary it for different individuals in the group. This technique can be 
modified by individualizing assignments. 

The science-shy student who is oriented, say, toward social studies, may 
be motivated in science by starting with a social problem. For example, 
“Why is strontium 90 considered dangerous to the human being?” A dis- 
cussion of this type of question will force the student to read about the 
problem of fallout. In order for a student to understand this problem, he 
will need to know about radioactivity: what it is, how it can be detected, 
and what benefit, if any, it is to the human race. By starting with a social 
problem, letting students read, work in groups and hold discussions, the 
science-shy student may become interested in science and see that an 
understanding of scientific principles is important for all citizens. Surely 
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he will develop an appreciation for science by understanding that the 
scientific enterprise has had a tremendous impact on our society. 

Naturally, the use of films, field trips, and other aids is extremely im- 
portant to science-shy students as well as to slow learners. 

The teacher has the important role in dealing with these students. He 
must be sensitive to their needs, sympathetic and understanding, quick 
to “pat the student on the back,” skilled in group dynamics, patient, 
resourceful, and capable of planning activities so the students have a 
great many successes. 

Since we are living in an age when science is playing a more important 
role every day, we have a particular responsibility to these boys and 
girls. They comprise one half of our total population and need to under- 
stand the place of science in our socie.y. Teachers must work more 
adroitly to make these students understand what science has meant to 
our society, and how, through science and the application of the various 
methods employed by scientists, we can make our world a better one. 


A TIP FOR ADMINISTRATORS 


Help your teachers realize that science is important to the 
“lower fifty per cent” and to work enthusiastically 
with this group of students. 


D. ADMINISTRATION OF THE JUNIOR HicH-ScHOOL ScIENCE PROGRAM 


The “Tips to Administrators” scattered through the foregoing discus- 
sion of junior high-school science have been introduced as guide lines 
for principals who face the job of developing and implementing a worth- 
while program. They have pointed up the need for thoughtful study and 
search of the literature, for the enlistment of resource personnel, for 
planned programs of curriculum development, for reasonable scheduling 
of science teachers, and for adequate facilities and increased annual 
science budgets including a petty cash fund. 

They have not, however, emphasized the key problem of the local 
administrator; namely, the one of keeping his school staffed with well- 
trained general science teachers. The Garrett Report **® recommends that 
general science teachers should meet the following requirements: 10 
semester hours of biology, 8 of chemistry, 12 of physics, 6 of earth science, 
6 of mathematics, and 18 additional semester hours of upper division 
work from two or more of the four science areas. According to this report, 
these 60 semester hours should be coupled with a science methods course 
and, if at all possible, a fifth year of training in which at least half of the 
work is in science. The Garrett Committee also cites the need for science 
teachers to specialize in the junior high-school level. An NSTA publica- 
tion suggests comprehensive personal and professional qualifications, in- 

** Alfred B. Garrett (Chairman) “Recommendations for the Preparation of High 


School Teachers of Science and Mathematics,” 1959, p. 288. Reprint from School 
Science and Mathematics, ( April 1959). 
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cluding three check lists for teachers which should be of direct use to 
school administrators.” When principals review the credentials of their 
teachers, few of them find that their general science departments come 
up to either the Garrett or the Bryan recommendations. 

This does not mean that the principal must give way to despair. Hap- 
pily, teachers can and do improve in service. The principal can urge his 
teachers to take university courses, to participate in NSF and other sum- 
mer institutes and academic year programs, to join a summer workshop 
set up in the local school system, or to take a science-related summer 
job in industry. He can also offer continuing and well-timed aid through 
his own supervisory efforts and through wise use of department coordina- 
tors or chairmen who, with released time, can be a real force in the 
professional growth of the science teachers. Some principals have been 
able to arrange schedules so that all science teachers are free the same 
period once a week for a regularly established department meeting. With 
this kind of arrangement, the possibilities for developing a cohesive de- 
partment with members interested in professional growth are greatly 
extended. The department head can then assume the major responsibility 
for improvement of instruction and curriculum development. With, per- 
haps, a half-time teaching schedule of his own, the department head is 
free to be a creative professional leader instead of merely a test-tube 
counter and book-inventory man. Suggestions for projects which a junior 
high-school science department might undertake include: a_ school 
science fair, a collection and evaluation of free and inexpensive teaching 
materials, a bulletin of local field trips, the rewriting of science content 
for low-ability pupils, a bulletin of problem-type laboratory activities, a 
science career conference, an intervisitation program, an inservice course 
in reading techniques needed in science teaching, a department-wide pro- 
gram of evaluation, the design and development of a science-department 
shop, maintenance of a science display case in the school foyer, mainte- 
nance of a “Coming Events in Science” bulletin board in the corridor, a 
summer science workshop for students, visits to local industry and uni- 
versity laboratories, or a series of seminars in recent developments in 
science. A strong departmental organization well articulated above and 
below with the rest of the K-12 grades and headed by a competent and 
energetic chairman is the best single way to insure a quality science 
program in a school. 


Cueck Your SCHOOL AGAINST THESE TWELVE TRENDS 


In summary, what is the direction in which junior high-school science 
is moving? Perhaps an even dozen trends are worthy of mention. To be 
sure the twelve overlap and interrelate, but, set down separately, they 
become a check list for school administrators who are surveying their own 
science programs. 


* Bryan, op. cit., pp. 4-6. 
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1. The program is planned but flexible. The first trend has to do with 
curriculum provisions. In the broad sense, the junior high-school science 
curriculum is more prescriptive than it was a decade ago. With respect 
to specific content at the classroom level, however, there is considerable 
flexibility and the teacher is free to adapt the prescribed program to the 
particular pupils he is teaching. 

2. Science is thinking. The general science program has gained in 
intellectual stature. Attention is now being directed to the conceptual 
aspects of science and to the thought processes of both historical and 
contemporary scientists. Gadgetry and technology are receiving less 
attention as objectives of instruction and are being made to serve rather 
than be served by reason and mental constructs. 

3. Science is philosophical. The attitudes related to science are gain- 
ing importance in the junior high-school program. Young adolescents are 
thinking about the nature of the scientific enterprise. They are pondering 
the place of science in contemporary society and are considering both its 
possibilities and its limitations. 

4. Science is quantitative. As more science and mathematics are being 
included in the elementary-school program, it has become possible to 
include, for many students, the quantitative aspects of science at the 
junior high-school level. Students learn that scientific inductions are 
based on data, that data are made up of quantities which have both 
numerical value and dimension, and that principles and laws of science 
can often be expressed mathematically. They learn to handle scientific 
notions in a quantitative manner. 

5. Programs are articulated. There is a trend toward improved articu- 
lation of the junior high-school science with other junior high-school sub- 
jects and with both the elementary-school and the senior high-school 
science programs. Teachers and administrators working at different 
levels and in different subject matter fields are learning to plan coopera- 
tively. More and more school systems are seeing the wisdom of appoint- 
ing personnel with responsibility for the total K-12 science program. The 
number of science coordinators, directors, and supervisors is increasing. 

6. Science is doing. A sixth trend points up the “doing” activities of 
science. Junior high-school science projects are becoming commonplace. 
Field work is written into many programs. There is a growing emphasis 
on individual laboratory work at the junior high-school level. 

7. Facilities are improving. Better teaching materials and facilities are 
imperative when both the intellectual and the experimental activities of 
science are increased. Textbooks are getting better. More references are 
being supplied for the science classroom and the school library. Audio- 
visual materials are becoming more abundant. Growing budgets for 
equipment and supplies reflect the trend to provide a wide variety of 
materials for experimental and developmental activities of all kinds. Gen- 
eral science teachers have come to expect a well-equipped classroom 
laboratory with adequate provisions for storage and for the varied activi- 
ties of a modern science program. 
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8. Science schedules are changing. There is a trend to provide more 
time for science in the junior high school. In many places, science is re- 
quired of all students for all three years of the junior high school. In some 
schools double laboratory periods are being scheduled. 

9. Grouping is becoming homogeneous. Although not unique for 
science, the trend toward tighter grouping is evident in most junior high 
schools. The so-called homogeneous grouping process facilities adapta- 
tions of the curriculum for various groups. Special provisions and courses 
are being develepod for the academically talented. In some cases, biology 
is scheduled in grade nine for these students. In other instances, new and 
unique courses have been developed. Special attention for the slow 
learner in science is also evident. 

10. Extra-classroom science is popular. There is a growing trend to 
extend science activities beyond course requirements. Junior high-school 
science clubs are increasing in number. Seminar groups, often meeting 
outside the school day or week, are growing in popularity. Science camps 
and special summer programs are gaining favor. 

ll. Public interest is high. Keen interest in the science activities of 
the school is now typical of parents and other citizens. Organized groups 
are also showing their concern as they provide many materials and serv- 
ices for both teachers and pupils. Auxiliary agencies affecting the junior 
high-science program include various branches of the Federal govern- 
ment, industrial and business groups, professional societies, private 
foundations, and, to some extent, colleges and universities. One direct 
result of the activities of public and private agencies has been an increased 
emphasis on science careers and the inclusion of specific career informa- 
tion in many junior high-school science courses. 

12. A great deal is expected of science teachers. A natural consequence 
of public interest in science and of some of the other trends as well is that 
more and more is being expected of the junior high-school science teacher. 
Through subsidized summer institutes and academic year programs, the 
National Science Foundation is making it possible for teachers to gain 
additional training. Business-industry groups offer similar opportunities. 
While many citizens are according recognition to the science teacher, 
they are also looking to him to do a superlative job. A general science 
teacher is expected to have firm control of a large body of basic subject 
matter, to understand the historical and philosophical aspects of science, 
to keep informed about recent developments, to work with both elemen- 
tary-school and high-school teachers in effecting articulation, to handle 
laboratory and field activities efficiently, to learn to use a great many 
new learning aids, to adapt a program to the needs of a whole range of 
pupils, to cooperate with outside agencies interested in furthering good 
science teaching, to give untold hours to extra-classroom science activities, 
and to participate in in-service programs. He must find time to plan and 
teach lessons, keep his equipment in working order, read journals, take 
courses, attend lectures and meetings, and work with individual pupils 
on their projects. It is a demanding but exciting time to be teaching 
junior high-school science. 





Chapter IV 


Quality Science for the Senior High School 


A. Science in the Comprehensive High School 


RICHARD W. SCHULZ 


Fbecsscmoce students of science invariably hear of a somewhat 
indistinct and elusive process called the scientific method. Commonly, 
this process has been represented as one of intellectual orderliness from 
which all scientific discoveries arise, and students have been asked to 
accept the universality of this method in the solution of social as well as 
of scientific problems. However, this popular concept of scientific method 
has been vigorously challenged, for example by Conant! and Schwab,? 
and today it is generally agreed that there is no single pattern of thought 
or behavior which provides a sure guide to scientific discovery. Similarly, 
there is no single curriculum pattern or set of criteria which provides a 
sure guide to a quality science program in the American high school. The 
responsible principal who wishes to assume a proper role of leadership 
in his school soon recognizes that, among those who choose to analyze 
public education, there is lack of agreement on what constitutes a quality 
science program. Hence, it is important that the tenets on which educa- 
tional writing or arguments are based should be clear. It is the primary 
purpose of this chapter to develop the philosophy or point of view from 
which the succeeding chapters have emerged. 


Wuo SHOULD Be ScrENCE EDUCATED? 


The Scientific Enterprise 

Basic to the question of who should be science educated is an under- 
standing of the nature of the scientific enterprise. A teacher, administrator, 
or citizen who conceives of the scientific enterprise as an exchange of a 
vast collection of facts among science specialists will hardly be willing 
to support the same kind and scope of science program as will a teacher, 
administrator, or citizen who sees as part of science a problem-solving 
activity that is common to all successful human endeavor. It is impossible 
in a few short paragraphs to describe adequately the total scientific enter- 
prise. However, it is imperative to establish at least a partial frame of 

‘James B. Conant. On Understanding Science. New Haven: Yale University 
Press. 1947. 

* Joseph J. Schwab. “The Nature of Scientific Knowledge as Related to Liberal 
Education,” The Journal of General Education, Il] (1949), 245-266. 
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reference from which to view the scientific enterprise as it relates to the 
more common high-school science courses. 

Pure science, technology, their mutual dependence, and their inter- 
relationship with the culture constitute the total scientific enterprise 
Pure science is a continuous, human endeavor to explain and thereby to 
understand natural phenomena. It is an intellectual activity or inquiry 
which not only seeks more satisfying explanations of previously observed 
phenomena but also leads to the discovery or observation of new phenom- 
ena. That is, observations and experiments lead to science understandings 
and these understandings in turn generate new experiments and observa- 
tions. Experimental science is an integral part of the scientific enterprise 
as are the more material processes, goals, and applications of science 
which are embodied in its related technology. Thus, the scientific enter- 
prise includes accumulated knowledge and understandings (the science 
product), certain modes of inquiry or modes of thinking (the science 
process ), and finally the emotional responses of humans interacting some- 
times as scientists and sometimes as members of society. To be science 
is to understand the nature of this total scientific enterprise. 


CHARACTERISTICS OF THE HicH-SCHOOL STUDENT 


Physical Developmental Characteristics 


More of the boys have entered their period of rapid growth and, in 


general, they are becoming taller than the girls. Their muscular coordina- 
tion is improving and they are becoming more adept in such physical 
activities as athletics. There is also an increasing interest in dancing. 
Relative height is becoming very important for the boys, as success in 
competitive sports often depends upon superior strength and height. 
Those who are late in maturing may tend to feel inferior both in athletics 
and in social activities. A few boys who matured unusually early and who 
at the time were taller and stronger are now being surpassed by their 
triends and are relatively incompetent. These often are very self- 
conscious about their size and will attempt to attract attention in other, 
and sometime undesirable, ways. 

Most of the girls in senior high school have completed the maturation 
cycle of puberty and are very conscious of their new body. However, 
since most of them are lacking in self-confidence, they are not pleased 
with their appearance and worry a great deal about possible improve- 
ments. Their physical coordination is usually good, but they are becoming 
less athletic in order to meet the demands of their feminine role. 


Social and Emotional Characteristics 

The boys are becoming more interested in girls, and both sexes are 
increasingly aware of dating and future marriage. They seek opportuni- 
ties tor meeting each other casually in groups and often form social 
“crowds” to facilitate this. They are trying to determine the kind of per- 
son they like and want to marry. 
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They are becoming less emotional and “giggly” in their reactions to 
new situations and are showing more interest in other people and their 
interests and feelings. 

Adolescents want guidance and help but simultaneously want to gain 
more independence from adults. They are still not very sure of what kind 
of person they are and what is acceptable behavior in the many new 
social situations. As they are trying to become emancipated from adult 
control, they tend to hide their insecurity from adults in general. They 
usually find it easier to accept direction from an interested but non- 
dominating adult. This person can become very influential in guiding 
them if he talks to them as he would to an adult friend. This allows the 
adolescent to understand what is successful and advisable in our society, 
but it also allows him to make his own decisions—but decisions that are 
more apt to be based on a logical position rather than on a desire just 
to show independence. 

Adolescents will work very hard on projects in which they have had 
some part in the planning. The areas where they make decisions need to 
be carefully outlined, and in these areas they should then be allowed 
the responsibility of planning and evaluating their success. The situations 
in which we cannot allow them any more than an advisory voice, if that, 
should also be clearly defined. As they show increasing competency and 
maturity, they should be given more responsibility. 

Adolescents are very idealistic and are concerned with the improvement 
of society. We should make it possible for them to be of real service to 
the community and they should feel that they are making a worth-while 
contribution to the welfare of others. 

Some of the most capable are also striving to reconcile the discrepancies 
between their ideals of what is right with the actual practices of adults— 
practices which are often based more on expediency than on basic values. 
The resultant disillusionment makes some of them reformers or radicals, 
while others become cynical and centered in their own pleasures. 

Many high-school students are going through a period of religious 
upheaval as they attempt to think through their beliefs on a more mature 
basis. The earlier, somewhat automatic acceptance of the beliefs of their 
parents is being replaced by a higher level of understanding. 


Mental Development 

They are increasing in their ability to understand concepts and abstract 
symbols and can see causal relationships more clearly. 

Students of high ability, if stimulated and encouraged, will show much 
depth in their thinking and much creative activity. They will tend to 
surpass our expectations for them. Because of their wide reading and 
general intellectual curiosity, a few of them will surpass the average col- 
lege senior in knowledge and understandings in liberal arts areas. 

The boys are becoming more seriously concerned with success in school 
courses and with future vocational plans. They will work hard on sub- 
jects which they feel are of importance to their future. Teachers should 
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make students aware of vocational as well as cultural implications of their 
subjects. 

Since the spread in mental ages is still increasing, there will be many 
young people of high-school age who are finding less and less in most 
schools that they can do successfully or that seems important to them for 
their life and they will drop out of school. Only around fifty-five per 
cent of our young people will stay to be graduated from high school.* 

The question of who should be science educated must also be answered 
in terms of what is known about the science student. Three important 
principles by which the science program can be related to students have 
already been described in Chapter I (pp. 8, 10, 20). These were that (1) 
students at all grade levels are interested in all areas of science, (2) 
students at all grade levels develop different qualities of concepts during 
experiences in science, and (3) the development of a science program 
from Kindergarten through the twelfth grade should make use of these 
science interests of students and thereby improve the quality of the ex 
periences students have in science. In more general terms, the Educa- 
tional Policies Commission‘ has pointed to other important ways in which 
all youth differ: intelligence, aptitude, occupational interests and outlooks, 
availability of educational facilities, types of communities, social and 
economic status, parental attitudes and cultural backgrounds, personal 
and avocational interests, mental health, emotional stability, and physical 
well-being. A particularly interesting characteristic of science-prone or 
science-talented students is their apparent tendency to introversion as 
reported in The Gifted Student as Future Scientist® and elsewhere.® 
And finally, to this labyrinth of differences, the effective teacher must 
bring order through application of the psychological principles of learn- 
ing. An excellent review of some of these principles and their classroom 
implications is available in a collection of reprints of recent articles ap- 
pearing in Teachers College Record.* Other interesting arguments for 
the psychological presentation of science are suggested by the following 
quotation from an article by Robert Oppenheimer. 

The power of new knowledge itself to excite the intelligent public’s mind 
is very different from the days of Newton when the problems under discussion— 
the course of the heavenly bodies, the laws of dynamics—were not far from 
ordinary experience. People could go to demonstrations to see the new prin 
ciples in action; they could discuss them in salons and cafes. The ideas were 


‘The preceding material on growth and developmental characteristics of senior 
high-school students was prepared by Myrne B. Nevison, Assistant Professor of 
Educational Psychology and Guidance, Colorado State College, Greeley, Colorado 

‘ Educational Policies Commission. Education for All American Youth—A Further 
Look. NEA and AASA, 1952. 

* Paul F. Brandwein. The Gifted Student as Future Scientist. New York: Harcourt 
Brace and Company. 1955. 107 pp. 

*L. M. Terman. Scientists and Nonscientists in a Group of 800 Gifted Men 
Psychological Monographs, LXVIII (No. 378, 1954). 

’ Percival Symonds, What Education Has To Learn from Psychology. New York 
Bureau of Publications, Teachers College, Columbia University. 1958. 74 pp 
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revolutionary but not very hard to understand. It is no wonder that the excite- 
ment and change and enrichment of culture in Europe that came about as a 
result of these discoveries were without parallel.* 
A Philosophy of Science Education 
The following position of the Committee on Curriculum Planning and 

Development of the National Association of Secondary-School Principals 
is strongly endorsed by the NSTA committee responsible for this publica- 
tion. 

We believe in the comprehensive secondary school because it best fulfills 
the American ideal of adequate educational opportunities for all youth. e 

We believe in this fundamental principle: general basic education for all 
secondary-school youth plus provisions for specialized education for each ac- 
cording to ability and interest.® 


Thus, in terms of science education, as Dael Wolfle, Executive Officer 
of the American Association for the Advancement of Science, has sug- 
gested, we must consider not only the education of scientists but also a 
more difficult problem, the education of non-scientists. 

It is no longer true that most educated people can get along quite well 
without an understanding of science. . . . It is as important for a citizen to 
understand the influence of scientific and technological developments on the 
economy of his country as to understand the historical influences that shaped 
that country. Science has become an instrument of such power in changing 
society—whether the change be good or bad—that no nation that pretends to 
have an educated citizenry can neglect it.!° 


Givinc Dimection to A Quarry Hicu-ScHooLt ScreENcE PRoGRAM? 
The Role of Objectives 

From so many differences among youth and from numerous philosoph- 
ical conflicts among educators and would-be educators, an effective edu- 
cational program does not evolve automatically. It must be planned. A 
school community—teachers, administrators, students, and laymen—after 
carefully evaluating its resources and considering the potential contribu- 
tion of education must then select and periodically review a set of 
objectives under which the schools can both function and grow. These 
objectives must be reasonable enough to provide practical classroom 
direction and yet broad enough to provide challenging goals. Objectives 
are no less necessary for science education than they are for general 
education. 

Sterile science programs follow when teachers or administrators have 
only a taxonomic concept of science; that is, of a science reduced to the 

“J. Robert Oppenheimer, “The Tree of Knowledge,” Harper's, CCXVII ( October 
1958), 55-60. 

*“The Place of Science and Mathematics in the Comprehensive Secondary-School 
Program,” THe BuLLetin, NASSP, September 1958, p. 5. 

'* Dael Wolfle, “Science and Public Understanding,” Science, CXXV (February 1, 
1957), 181. 
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classification and transitory memorization of information. A broader view 
of science and the scientific enterprise requires a broader set of objectives. 
Following are suggestions for a set of objectives, in no way claimed to be 
either unique or inviolable. However, each objective is reasonable and 
attainable in the general education of all youth in science. In a quality 
science program, each objective should be reflected in the organization 
of course content, in the provisions made for individualizing instruction, 
and in the selection and use of facilities and equipment. 


Science as Knowledge 

Osyjective: To develop quality understandings of systematically 
selected concepts, principles, and generalizations of science and increas- 
ing skill in applying them. 

To sum up the characteristics of scientific knowledge today, then, I would 
say that it is mostly new; it has not been digested; it is not part of man’s com- 
mon knowledge; it has become the property of specialized communities who 
may, on occasion, help one another but who, by and large, pursue their own 
way with growing intensity further and further from their roots in ordinary life. 
The new knowledge is not the kind of thing one can ever finally master; 
there is no place a man can go to get it all straight." 

Science cannot be taught in a vacuum of facts. However, confronted 
with the explosive nature of scientific enterprise and discovery, many 
high-school science courses have been organized in a futile attempt to 
cover all of science—or at least as much as possible as measured by a 
tally of facts presented by the teacher and recalled by the student on 
examinations. Many teachers seem to feel constrained to cover a text. 
These practices have seriously misrepresented science to high-school 
students. 

A TIP FOR ADMINISTRATORS 


Science teachers at all educational levels must make 
a more careful selection of subject matter. 


Science experiences must be developed logically in both a scientific and 
psychological sense. Furthermore, increased emphasis must be given to 
principles and generalizations for they are considerably more important 
to scientific understanding than are the related facts, technology, or 
artificially induced practical experiences. 

A TIP FOR ADMINISTRATORS 


The total responsibility for planning a developmental science 
program must be shared among many science teachers. 


In the past, individual planning has resulted in too many programs that 
are despairingly repetitive. To illustrate, the following questions and 
statements have been selected from various science texts written for 
students in grades three to twelve. 


‘* Oppenheimer, op. cit., pp. 57, 59. 
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Tell where you would put the fulcrum to make it easy to lift a log. 
Tell how you can use a lever to lift something up by pushing down. 
How does a lever help the man move this rock? 

What sort of simple machine would you use to pry up a large boulder? 
By pushing down on a crowbar you can pry up a heavy rock. 

Explain how a lever can be used to lift a large weight. 

It is hardly possible that so simple a concept as a lever needs to be 
reinforced so many times. It may well be that the most vital indictment 
of American science education is this lack of a truly developmental 
sequence of activities. Teachers can no longer afford the luxury of 
blaming other teachers for deficiencies in what students have learned. 
Administrators should insist that science curricula be planned by teams 
of teachers representing K-12 education and willing to look ahead to 
college and vocational requirements as necessary. As emphasized through- 
out this publication, administrators must encourage all science teachers to 
work together (1) to analyze carefully what is being taught at each grade 
level, (2) to evaluate the quality of science concepts that are developed, 
and (3) to learn what interests students have in the field of science. 
Administrators must insist that education be an on-going process co- 
ordinated in terms of the development of the student rather than soley 
in terms of the conception of individual teachers as to what their program 


should be. 


Science as a Mode of Inquiry 

Osyective: To learn to respect the tentative nature of scientific data 
and conclusions. 

Science students are rarely exhorted to question the present state of 
scientific knowledge. Somehow, it appears that boys and girls learn to 
accept the dogmatic assertations of teachers and textbooks. In the sense 
that all scientific data and conclusions are tentative, such acceptance is 
truly antiscientific. Every high-school science student should have an 
opportunity to explore at least one conceptual scheme so intensively that 
he begins to sense the limitations of what we know and observe about 
natural phenomena. He should understand that it is always proper to 
ask within what limits of error science data or concepts are accepted as 
correct. It is easy to understand why boys and girls can hardly be ex- 
pected to evaluate information and to appreciate the tentative nature of 
science when so many present-day school experiences require their almost 
unconditional surrender to assertion. 

In like manner, teachers should respect the tentative nature of the 
science curriculum. Many forces are at work on the curriculum (see 
Appendix.); new ideas abound. Responsible teachers and administrators 
will be eager to try new approaches, evaluating them carefully in terms 
of the local school community and continually merging the most promis- 
ing ideas into the school science program. 
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Osyective: To develop laboratory and communications skills. 

In theory, by whatever criteria one selects, the high-school science 
laboratory should provide boys and girls with some of their most useful 
and exciting science experiences. In fact, high-school science laboratories 
are often unimaginative, unproductive, and even antiscientific. A report 
trom a conference on laboratory instruction in college general physics 
colorfully summarizes the contribution of the laboratory to science 
education. 

Learning to know is not the whole of laboratory work; acquiring the ability 
to feel what the scientist feels is equally important. In the laboratory, the stu- 
dent should be a “scientist for a day.” He should encounter the joys and 
sorrows of experimenting, the elation and despair. He should come upon the 
unexpected, run up blind alleys, and work himself out of tight places. He 
should experience the sights and sounds and smells and emotions of the labora- 
tory. Having had such experience, the student can claim a kinship, however 
distant, with the scientist and will have an insight into the scientific enterprise 
which no amount of lecturing can give him.!? 

Science classes should also contribute to the development of good 
verbal and oral communication. The practice of overlooking spelling and 
grammatical errors, the reconciliation of science teachers to confused 
expression in student reports, or the complete abandonment of written 
experiences encourages students to view education as a conglomerate of 
compartmentalized disciplines. There must be more inter-departmental 
cooperation among high-school teachers if the student is to bring his 
educational experiences into sharper perspective. 

Quantitative communication is another important part of science. Al- 
though many principles of science can be induced without rigorous 
mathematics, every student should be expected to work at a mathematical 
level that is consistent with his prior mathematical experiences and the 
growing quality of his mathematical concepts. Science students should 
recognize and appreciate the importance of mathematics in all of the 
pure sciences and in many of the applied sciences. Such awareness is 
essential to those students who aspire to scientific careers. 

Osyective: To practice critical thinking through problem-solving 
activities and to recognize the applications and limitations of such pro- 
cedures in nonscience problems. 

Many authors have written about the intellectual activity variously 
identified as reasoning, critical thinking, reflective thinking, or problem 
solving. While some'*® have equated the ordinary processes of reasoning 
to scientific method, others have questioned the whole concept of scien- 
tific method (p. 77) and prefer to speak of modes of scientific thought 
among which problem-solving activities play a fundamental role. How- 
ever, problem solving is an equally important behavior pattern in non- 

**“Laboratory Instruction in General College Physics,” American Journal of 


Physics, XXV (October 1957), 437. 
John Dewey, How We Think. Boston: D. C. Heath and Company. 1933. 
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science activities. The close identification of critical thinking and prob- 
lem solving with science is partly a result of such thinking being particu- 
larly well suited to science problems. The application of critical thinking 
to problems which have an emotional tone, such as social problems, is 
considerably more difficult. Even well-discplined scientists often fail to 
transter their modes of thought to social situations. Nevertheless, whether 
a function of general or of specialized education, high-school students 
need to be stimulated to think critically in situations that generate real 
problems. Science teachers can readily design appropriate classroom 
activities. Generally, such activities will start with a question which 
identifies an appropriate, interesting, and challenging science problem. 
For example: 


What makes popcorn pop? 

What are the minimum dimensions of a glass which is to be used as a 
full-length mirror? 

What is the effect of a mulch on the moisture content and temperature of 
a soil? : 

How does the acid content of concentrated lemon juice compare with that 
of the fresh lemons? 

Under what circumstances can water be made wetter? 

What is the practical, tolerable concentration of a selected fertilizer applied 
to soil in which bean plants are growing? Is this limit the same for corn 
seedlings? 

Solving such problems should involve not only recitation but also 
demonstrations, laboratory work, project work, library research, consulta- 
tion with out-of-school authorities, and the use of numerous other resource 
materials. It is certain, however, that experience in critical thinking will 
not flourish in an ossified assign-read-lecture-and test classroom environ- 
ment. Finally, it should be reported that there is evidence that one of the 
most imposing obstacles to the development of problem-solving activities 
in the high school is the fact that many teachers and school administrators 
pay only verbal allegiance to the values of this kind of experience." 


Science as a Human Endeavor 

Osyective: To appreciate the interrelationships of science. 

A vast scientific heritage is rapidly accumulating. The growth of the 
scientific enterprise is so recent a phenomenon that it has been estimated 
that over ninety per cent of all the scientists the world has known are 
still alive. Few Americans have existed even briefly in a scientifically 
primitive environment. Occasionally a natural disaster calls attention to 
the power of science, but usually science and its impact are taken for 
granted. There is little real appreciation or understanding of relationships 
among the sciences or of relationships between science and nonscience 
activities. The historical and stereotyped boundaries between biology, 

‘* Aklilu Habte, “Obstacles to the Development of Reflective Thinking in the 


Secondary School and Practices Used To Overcome Them,” Ph.D. dissertation, The 
Ohio State University, 1958. 
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chemistry. and physics disappear at the frontiers of science. Furthermore, 
1t is to be hoped that the current emphasis on scientific discipline will 
provide an opportunity for boys and girls to study the relationship of 
science with history, geography, economics, fine arts, business, practical 
arts, and so on. The relationships of science with the social studies and 
with health education are discussed in Chapter VII and VIII, respectively, 
of this publication. Above all, youth must be helped to appreciate that 
science is a human enterprise and that both scientists and nonscientists 
share a responsibility for using scientific discoveries constructively and 
humanely. Indeed, the personal satisfaction which all scientists seek will 
remain insecure until such an outcome of the scientific enterprise can be 
assured. 


Osyective: To explore science for new interests, continually evaluating 
science experiences for career and recreational opportunities. 


Although it may be desirable that boys and girls commit themselves 
to a rather definite educational program and a career as early as possible, 
every teacher is aware that career plans are modified by chance circum- 
stances, increased maturity, and new educational experiences. Many 
college students are unsettled about careers, and unfortunately some 
people never do experience the extreme satisfactions of a well-chosen 
lifework. As a result, broad exploration is still an important function of 
high-school education. In reporting the role of the high-school teacher 
as a career counselor, a conference of teachers made the following 
observations: 


1. Government, industry, the profession, and the educational institutions 
require an ever increasing number of trained personnel in science and science 
related field. 

2. The high-school science teacher is in a key position to give information 
about scientific careers at a time when the students most need it. 

3. The science teacher has an obligation to maintain a balanced point of 
view about the role of science in today’s world and should guard against over- 
emphasis of science and scientific careers. 

4. The science teacher has an obligation to reinforce and extend the work 
of the guidance counselor in informing students about the possibilities of 
careers in science and science related fields. 

5. Enthusiastic and effective science teachers serve as an inspiration to 
future scientists, engineers, and technical workers. 

6. Career counseling should be an integral part of the total program of 
secondary-school science teaching. 

7. A generally effective high-school science program is the best stimulus 
for getting students to consider the possibility of a scientific or technical 
career. !5 

At this point, perhaps a word of caution should be voiced. It is naive 
to assign value to a course merely because it is offered. Courses poorly 
'®“The Science Teacher as a Career Counselor,” 3 Reports of Summer Conferences 


for Science Teachers, Washington, D. C.: NSTA, 1201 Sixteenth Street, N.W., 1958, 
p. 15. 
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organized and poorly taught are as likely to have a negative influence as 
well-organized and effectually taught courses are to have ‘a positive 
influence 

A TIP FOR ADMINISTRATORS 


No specialized or advanced science classes should 
be offered unless properly trained staff and 
adequate facilities are available. 


Osyective: To develop hospitable attitudes toward initiative, resource- 
fulness, imagination, curiosity, and creative activity. 

This objective is, of course, a desirable outcome of every educational 
experience and is closely related to several of the preceding objectives. 
However, the great variety of techniques available to the science teacher 
puts him in a unique and enviable position to encourage these attitudes. 
In Chapter V of this publication, many activities for the academically 
talented related to this objective are suggested, and many of the same 
activities are well adapted to the education of the nonacademically 
talented. In any event, it is difficult to stimulate intellectual vitality in a 
classroom climate which so regularly rewards total conformity. At least 
with the variety of methods at his disposal, no science teacher should be 
guilty of presenting science with excruciating predictability. 


In SUMMARY 

To paraphrase Mark Twain, it might be said that everybody talks 
about objectives but nobody does anything about them. Desirable edu- 
cational outcomes are established neither by decree nor by wishful think- 
ing. Then too, outcomes are so broadly stated that they have limited 
value for direct classroom planning. Science teachers and administrators 
must work together to plan and initiate experiences to flesh out their 
skeleton of objectives. There can be no compromise with the principles 
of planned science instruction whether it relates to content, techniques, 
objectives, or evaluation. The science teacher whose planning mirrors 
the text outline and is confined to the few minutes before class is as 
irresponsible as the students whose study habits and initiative he may 
continually deplore. However, administrators must be sure that each 
teacher has the time and facilities to do the kind of science teaching that 
the community is willing to support. 

The purpose of the foregoing discussion has been to provide a philo- 
sophical basis for the kind of science education which is described and 
encouraged in the following sections of this chapter. Practical sugges- 
tions are generously distributed throughout the material, and a summary 
provides quick access to important steps which high-schooi administrators 
can take to improve their science programs. If a principal is to exert 
professional leadership in his school, he must be prepared to assume his 
share of responsibility for the science program. While he need not be a 
science expert, neither may he claim immunity on the basis of scientific 
ignorance. It is his duty to keep himself informed. 
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B. The Course in Biology 


RALPH P. FRAZIER and ARTHUR J. BAKER 


‘be high-school principal, along with the science supervisor and the 
science teacher, is being bombarded with a constant stream of sugges- 
tions as to how the science curriculum may be modified. The high-school 
biology course is being subjected to the same scrutiny that is being 
brought to bear on the other science courses at the secondary-school 
level. The questions being raised are almost endless. 

Shall biology be a ninth-grade subject or shall it remain at the tenth 
grade where it has been traditionally taught? Should chemistry and 
physics be required as prerequisites to biology or should those physical 
science concepts necessary for an understanding of biological phenomena 
be taught concomitantly? What quality of biological concepts can we 
expect the pupil to have acquired by the time he is ready for high-school 
biology? The vastness of the field requires that selection of content be 
made. What concepts should be emphasized and what criteria should be 
used in selecting content? How should the content be organized for 
ease and efficiency of assimilation? What experiences with the processes 
of science can be promoted? Such questions must inevitably be faced 
by the curriculum maker in biology. 

An editorial in a recent issue of the American Biology Teacher’ entitled 
“The Biology Course—When To Teach It?” points up the dilemma, the 
problem, and a caution. The dilemma relates to whether or not biology 
should be taught in the ninth or tenth grade. The problem relates to 
“what happens to the student and the course with the change in level.” 
The caution relates to the need for sound experimental evidence before 
permanent shifts are made. The caution can be extended in its applica- 
tion to include any of the problems confronting the curriculum maker. 
The reconstruction of the biology curriculum must be based on sound 
principles and modifications must be made in the light of tested evidence. 


TRADITIONAL PATTERNS OF BioLoGy CouRSES 


Secondary-school biology evolved as a fusion of botany, zoology, and 
physiology courses which were patterned after college courses. Typically, 
it is taught at the tenth-grade level, although in some schools it is offered 
in the ninth year and may be an elective in the eleventh or twelfth years. 
Since 1910 (when statistics first became available on biology) the per- 
centage of pupils in the last four years of high school who take biology 
has steadily increased from 1.1 to 20.5.2 While these figures must be 


‘Dorothy Matala, “The Biology Course—When To Teach It?” The American 
Biology Teacher, May 1960, Vol. 22, No. 5, pp. 270-271. 

* Kenneth E. Brown; Ellsworth S. Obourn, and Marguerite Kluttz. Offerings and 
Enrollments in Science and Mathematics in Public High Schools. Washington 25, 
D. C.: U.S. Department of Health, Education, and Welfare. 1957. 
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interpreted with care, it is evident that at the present time approximately 
one fifth of the population of the upper four years of high school are 
enrolled in biology each year. 

A survey by W. Edgar Martin* in 1949-50 found there were a total of 
40 different courses in the biological sciences, in addition to general biol- 
ogy, being taught in the schools that were sampled. These 40 courses 
included such diverse offerings as health, agriculture, physiology, ad 
vanced biology, conservation, and nature study. It was concluded that 
almost every pupil entering high school takes at least one course in the 
biological sciences during his high-school years. For many students, a 
course in biology represents the last formal science course they will have 

As schools have attempted to meet the needs of a growing and diverse 
pupil population, they have offered an increasing number of different 
kinds of courses. This makes analysis of these many different courses 
difficult. However, for discussion purposes they may be grouped into 
five categories based on certain port te yr tise These categories are: 
types, principles, needs, vocational, and eclectic courses. . 


Kinds of Biology Courses 

The “types” course is an outgrowth of the earlier practice of combining 
botany and zoology into one year by offering a semester of each. In 
general, this course is designed for the college preparatory student. The 
emphasis is upon taxonomy and morphology with one or more types of 
plants or animals studied as representative forms of the phyla. During 
the later weeks of the course, stress is placed on genetics, evolution, and 
ecology. Although the strictly “types” course is fading from the scene, 
its influence is still strongly experienced. 

The influence of the 31st NSSE Yearbook! has been manifested in the 
attempt to develop courses which are structured on the broad principles 
of biology. Various bases are used, such as the physiological functions 
of respiration, digestion, reproduction, and circulation; or conceptual 
schemes such as evolution, cell theory, and heredity. Unfortunately, it 
is seldom that real understanding of the broad, pervasive principles 
underlying biology is achieved in such courses. Rather, the usual arrange- 
ment is of discrete subject matter units culminating in a series of general- 
izations. And, although lip-service is given to the principles concept, 
“apparently a course treating really grand principles of biology remains 
to be developed for the high school.”5 


* Martin, W. Edgar. The Teaching of General Biology in the Public Schools of 
the United States. Washington 25, D. C.: U.S. Department of Health, Education, 
and Welfare. 1954 

‘National Society for the Study of Education, Thirty-first Yearbook, Part I. A 
Program for Teaching Science. Chicago: University of Chicago Press. 1932 

* Paul F. Brandwein, Fletcher G. Watson, and Paul E. Blackwood. Teaching High 
School Science: A Book of Methods. New York: Harcourt Brace and Company 
1958. P. 243. 
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The Progessive Education Association’s publication Science in General 
Education”*® outlines the contributions science should make to meet the 
pervasive needs of young people in such areas as personal living, per- 
sonal-social relationships, social-civic relationships, and economic rela- 
tionships. Many of the needs of young people are either biological in 
nature or have biological origins. As these needs are identified, they are 
used to formulate problems which in turn govern the selection of sub- 
ject matter content. This approach to curriculum building is vastly 
ditterent from either the types or principles approaches. The complexity 
of students’ needs and the difficulties encountered in distinguishing real 
and lasting needs from immediate and transitory ones has limited the use 
of this method. The numbers of courses based on needs are limited, but 
the concept of needs has had an important effect in making persons con- 
cerned with curriculum planning more conscious of the problems of 
young people. Both the 46th? and the 59th* NSSE Yearbooks emphasize 
the importance of needs as one of the criteria to be kept in mind in 
making judgments relative to content and methods of instruction. 

In many high schools, vocational science or applied science courses are 
provided. Many times these courses are intended for the low-achieving 
student and not only are vocationally slanted but also provide a less 
intensive treatment of science. In the biological sciences, these courses 
are often entitled agriculture, biology for nurses, nutrition, health, or 
gardening. In some cases these courses are taught in the health, physical 
education. or agriculture departments. 


The eclectic biology course is generally a hybrid course made up of 
elements of the types, principles, needs, and, oftentimes, the vocational 
approaches. Many textbooks and courses of study are eclectic in their 
approach in an effort to provide content for a wide variety of students. 
Some teachers prefer to utilize an eclectic approach because they can 
adapt to changing circumstances as desired. 


CurrENT TRENDS 

The curricular ferment affecting the several areas of science is making 
itself felt in biology. Experiments with grade placement, course organiza- 
tion, subject matter content, and methodology are increasing in number 
and scope. Until recently, the modifications in the teaching of biology 
were fewer than those in the teaching of the physical sciences. This is 
in part due to the less drastic changes undergone by the subject matter 
of biology. The physical sciences have made marked advances in dis- 
covery and application during the past several decades. The physical 
and chemical nature of matter, space travel, and the relationship between 


Progressive Education Association. Science in General Education. New York 
Appleton-Century-Crofts, Inc. 1938. 
National Society for the Study of Education. Forty-sixth Yearbook, Part | 
Science Education in American Schools. Chicago: University of Chicago Press. 1960 
* National Society for the Study of Education. Fifty-ninth Yearbook, Part I. Re 
thinking Science Education. Chicago: University of Chicago Press. 1960. 
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solar and atmospheric phenomena are examples of areas in which impor- 
tant discoveries have been made. The biological sciences have lagged 
behind, but the magnitude of discovery and invention is steadily increas- 
ing. Predictions have been made that growth in the biological sciences 
will be as great during the next decade as that which took place in the 
physical sciences during the past decade. 


The K-12 Program 

The tremendous increase in facts, concepts, and conceptual schemes is 
one of the factors forcing a concerted look at the biological science cur- 
riculum. The impact of the volume of new material is felt in all aspects 
of curriculum construction whether it be in course offering, content, or 
methods of teaching. 


A TIP FOR ADMINISTRATORS 


The concepts to be taught in general biology should be 
determined on the basis of a K-12 evaluation. 


During the past year, NSTA has taken as its theme the K-12 program. 
As the K-12 program becomes a reality, it is necessary that the concepts 
taught in general biology be re-evaluated both quantitatively and qualita- 
tively. Many biology teachers characteristically teach their courses as if 
their students had no knowledge of biology. This assumption is usually 
unwarranted and is certainly unwarranted in a K-12 program. A care- 
fully structured and organized K-12 science program necessitates a con- 
tinuous evaluation of the concepts taught at any level. This knowledge 
is of inestimable value in making judgments as to the biological concepts 
to be included in the high-school biology course. 


Grand Placement 

One perennial problem that faces the school administrator is the grade 
placement of subject material. General biology has commonly been taught 
at the tenth-grade level, but in recent years a trend to place biology in 
the ninth grade has appeared. In most cases the ninth-grade course has 
been designed for the academically talented student. The NSTA publica- 
tion, New Developments in High School Science Teaching,’ reports on 
several such ninth-grade courses. 


A TIP FOR ADMINISTRATORS 


The grade placement of general biology should 
be based on sound experimental evidence. 


Most of these courses have been introduced on an empirical basis. 
Heidgerd'® summarizes the reasons for these courses as: (1) ninth-grade 
general science is often repetitious of upper elementary or early junior 

* National Science Teachers Association. New Development in High School Science 
Teaching. Washington 6, D. C.: The Association. 1960. Pp. 45-57. 

** Lloyd H. Heidgerd, “More on Ninth-Grade Biology,” The Science Teacher, 
March 1960, Vol. 27, No. 2, pp. 27-30. 
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high-school science; (2) radio, television, and the wide distribution of 
popular science books and magazines have increased the general science 
knowledge of most youngsters; consequently, (3) many youngsters are 
bored by the customary ninth-grade general science course; and (4) 
these are not times to waste effort in science education.” Whether these 
reasons are valid or not is a debatable question. As yet, there have been 
very few studies reported concerning the efficacy of ninth-grade biology. 
Two'®"! of the studies which have been reported have yielded conflicting 
evidence. 

The arguments concerning grade placement do not end with the ninth 
grade. There are those who believe that the difficult subject matter of 
modern biology is best understood if attempted subsequent to courses in 
physics and chemistry.'* And there are those to whom prerequisites and 
grade placement are less important than the presentation of “a pattern 
of related items of information.”'* From Texas'* comes a tentative report 
on a State-wide experiment in which biology (Life Sciences) is intro- 
duced in the junior high school at grade 7. This is followed by a more 
advanced biology course (elective) to be taught at the tenth-grade level. 
The best that can be said for the present grade placement situation is 
that it is unsettled, and further evidence is required before final decisions 
are made 


Biological Sciences Curriculum Study 

The most comprehensive and extensive study of the biology curriculum 
probably ever attempted is being conducted by the American Institute 
of Biological Sciences. This project, known as the Biological Sciences 
Curriculum Study, is supported, in large part, by grants of money from 
the National Science Foundation. Because excellent and detailed reviews 
of the study—its organization, plans, and progress—are available’®'*!" 
only a brief overview will be presented in this section. Elaboration on 
the Film Series and Innovations in Laboratory Instruction will be in- 
cluded in appropriate sections later in this discussion. 

Although the study will eventually touch on all levels of biological 
education from the elementary school through the college level, its initial 
concentration is on general biology for the secondary school. 


™ George E. Mathes and Sam Blanc, “Biology Achievement in Grades 9 and 10,” 
The Science Teacher, March 1960, Vol. 27, No. 2, pp. 23-26. 

** Dorothy Matala. Op. cit. 

‘* Burr Roney, “Problems of Content and Level,” The American Biology Teacher, 
April 1960, Vol. 22, No. 4, pp. 199-203. 

** Texas Curriculum Studies. Report of the Commission on Science. Report No. 4. 
Texas Education Agency. July 1959. 

*® National Science Teachers Association. “The Biological Science Curriculum 
Study, American Institute of Biological Sciences.” April 1960, Vol. 27, No. 3, pp. 
41-48. 

** National Science Teachers Association. New Developments in High School 
Science Teaching. op. cit., pp. 55-56. 

** BSCS Newsletter, Walter Auffenberg, editor, No’s 1, 2, 3, and 4. 
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A Steering Committee, composed of professional biologists, college and 
secondary-school teachers, and school administrators, is charged with the 
responsibility of formulating general policy. In addition to this group, 
there are five committees: a Content Committee, a Laboratory Commit- 
tee, A Gifted Student Committee, a Teachers Preparation Committee, and 
a Publications Committee. Each of the special committees will investigate 
the areas within their purview. 

During the summer of 1960, a writing conference, held on the campus 
of the University of Colorado, produced three versions of a biology course 
for the secondary school. The three versions are alike in making clear to 
the student “the nature of scientific inquiry, the intellectual history of 
biological concepts, genetic continuity, regulation, complementarity of 
structure and function, diversity, and many other similar important 
concepts.” '® 

One version, which might be termed traditional, covers the topics usu- 
ally found in a beginning biology course. It includes the biology of the 
cell; the biology of plants and animals, including man; genetics; repro- 
duction and development; evolution; and man and nature. 

The second version is built around a natural history or ecological 
approach to biology. Emphasis is placed on the unity and inter-related- 
ness of living things. Included are such topics as the biosphere; plants, 
animals, and microbes; landscapes, inland waters, and the seas; bio- 
geography and biohistory; animal behavior, physiology, and development; 
plant physiology and development; the cell; and man in nature. 

Version number three is concerned with the development of the funda- 
mental concepts of biology through the ideas and the experimental ap- 
proach of physiology and biochemistry. Stress is placed on the back- 
ground and limitations of the experimental method. Among the topics 
included are: the biologist looks at the world; man as an example of a 
labile physiological system interacting with the environment; conversion 
of energy for use by the organic world; utilization of energy; develop- 
ment and reproduction; genetics; evolution; man among other living 
organisms; and, man’s interaction with other living organisms. 


A TIP FOR ADMINISTRATORS 


Administrators and biology teachers should begin planning now 
as to the version best suited to the needs of their school. 


The text and laboratory materials are being tried out during the 1960-61 
school year in fifteen Test Centers. Operating each Test Center are seven 
secondary-school teachers, one of whom is the Center Leader, along with 
a consultant from a nearby college or university. Altogether, there are 
105 high-school biology teachers, representing 103 schools in 28 different 
school systems, participating in the work. The majority of the participat- 
ing schools are public high schools, but there is one junior high school 


* Ibid, no. 4, p. 3. 
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and several parochial and private schools as well. Most of the materials 
are being tested at the tenth-grade level, but some testing is being done 
at the ninth-, eleventh-, and twelfth-grade levels. 

The materials will be revised on the basis of constant feedback from 
the Center leaders and consultants to the BSCS headquarters, as well as 
through visits to the Centers by BSCS staff members through the year. 
The revised materials will become available for the 1961-62 school year. 


Advanced Biology Courses 

The attempt to satisfy the needs and interests of a heterogeneous stu- 
dent population has resulted in a number of different kinds of advanced 
biology courses. Basically, there appears to be three types of these 
courses: the advanced standing program courses; courses with a voca- 
tional or applied biology theme; and, courses in pure science. Examples 
of these courses are to be found in the NSTA publication, New Develop- 
ment in High-School Science Teaching."® 

The advanced placement courses are designed for college-bound stu- 
dents who wish to apply for advanced standing at those colleges and 
universities which participate in the Advanced Placement Program. 
Recommendations for topics to be covered and a standardized achieve- 
ment examination are provided. In general, the topics suggested are 
studied in depth following the recommendation of the Biology Commit- 
tee*® with some deviation allowable to meet local conditions. 


A TIP FOR ADMINISTRATORS 


Courses of an advanced nature must be instituted 
on the basis of student needs and interests. 


Some high schools have found a need for advanced courses of a voca- 
tional or technological nature. Students interested in courses in medicine, 
nursing, and medical or dental technology often want specialized biology 
courses such as, blood and urine analysis, microtechnique, bacteriology, 
or virology. The form of these courses vary widely from non-credit 
courses meeting one evening a week to two-semester, credit courses in- 
volving selected topics. 

Another type of advanced course which might be termed “pure science” 
is being offered. In general, these courses are for the academically 
talented student who may wish to specialize in biology. Such courses 
take no particular form except that they are not vocationally slanted. 
They may be devoted to one subject; i.e., microbiology, ecology, or radia- 
tion biology, or may cover a variety of topics. The kinds of courses offered 
are limited only by the desires of the students, the training and experi- 
ence of the teacher, and the space and facilities available. 

** National Science Teachers Association. New Developments in High School Sci- 
ence Teaching. op. cit., pp. 45-57. 

*° Committee on Advanced Placement. Advanced Placement Program. New York 
27: College Entrance Examination Board, 475 Riverside Drive. 1956. 
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A New APPROACH TO THE BioLocy LABORATORY PROBLEM 


The heart of any science course should be the laboratory. Unfor- 
tunately, in biology at least, this has not always been the case. Sterile 
and uninteresting laboratory exercises, coupled with the contraction of 
the double laboratory period to a single period in most schools, have 
reduced the biology laboratory to an ineffectual level so far as teaching 
real science is concerned. 

Conant*' has defined science as new concepts arising from experiments 
and observation and the new concepts in turn leading to further experi- 
ments and observation. Inherent in this definition is the idea of “process”; 
i.e., the means by which scientists arrive at concepts. In using the terms 
experiment and observation, he has implied the laboratory in its broadest 
sense. It is through properly conceived laboratory work that the nature 
of science, its process or methods, and the spirit of inquiry which per- 
vades it are conveyed to the student. Hence, the laboratory becomes the 
heart of science and science teaching. 


A TIP FOR ADMINISTRATORS 


More emphasis should be placed on 
Individual laboratory instruction. 


In an effort to bring the laboratory back into the teaching of biology, 
the Committee on Innovation in Laboratory Instruction of the AIB’s 


Biological Sciences Curriculum Study has suggested a new approach. 
The Committee has adopted as its modus operandi the “block” approach 
to laboratory work. Twelve blocks have been chosen and the members 
of the committee are preparing the necessary materials and instructions. 
The blocks under consideration are: 


Regulation and homeostases 
Interdependence of structure and function—motion 
Regulation in plants 

Growth and nutrition 
Coordination and behavior 
Animal growth and development 
Plant growth and development 
Uptake and transport in plants 
Energy relations 

Dynamic ecology 

Genetic continuity 

Evolution 


CON SD Oe © toe 


“The Committee on Innovation in Laboratory Instruction is well aware 
of current problems in biology instruction—limitations of laboratories and 
equipment, limitations of teachers’ and students’ time, and sometimes the 
lack of knowledge and appreciation of the experimental approach charac- 
teristic of many biology teachers today.” 

** James B. Conant. On Understanding Science. New Haven: Yale University 
Press. 1947. 
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From the standpoint of operation, it is expected that each “block” of 
laboratory material will cover approximately six weeks of class time, based on 
the average of five periods, approximately 50 minutes each, per week. It is 
visualized that this “block” of material will replace the regular class work during 
the six weeks of its duration. This means that the remaining 30 weeks of 
course work should cover what is presently covered in 36 weeks. It is felt 
that, by better organization and the use of modem teaching methods, this 
can be accomplished with no real loss of biology content. We believe that the 
real participation in scientific investigation which will characterize the “block” 
idea will give the student an understanding of the nature of scientific methods 
and a stimulus for further investigation, as well as enable him to learn certain 
facts and techniques, to such an extent that it is well worth course time for 
six out of 36 weeks of the year.?* 

Here, then, is a new approach to conducting the biology laboratory. 
By beginning with simple exercises and questions and leading in a step- 
wise fashion to more complex, open-ended experiments, the student is 
introduced to the elements of scientific investigation. 

For those who may be concerned that the exercises developed may 
not be practical of consummation in the high-school laboratory, each 
phase of the work is being carefully tested. There is in preparation “a 
complete report which will include an evaluation of the practicality of 
the experiments, specific data on the time taken to prepare for the activi- 
ties, the duration of time necessary to carry them out, and samples of data 
obtained during the course of the experiments.”** New equipment is 


being developed and old equipment modified when necessary. Expense 
is being kept in mind and low-cost equipment used where possible to 
encourage the provision of more individual student work. 


A BioLtocy Course on FiLM 

A separate but complementary project, under the auspices of AIBS, is 
the Secondary-School Biological Sciences Film Series. This represents an 
attempt to create on film a complete high-school general biology course 
“using film lecture-demonstrations coordinated with study guides and 
teacher manuals.”** The course consists of 120 films, each of approxi- 
mately 30 minutes duration. The 120 films are distributed among ten 
major topic areas, with twelve films in each area. Study guides and teach- 
ers’ manuals accompany the films. 

The ten topic areas of the course are: “(1) Cell Biology; (II) Micro- 
biology; (III) Multicellular Plants; (IV) Multicellular Animals; (V) 
Reproduction, Growth, and Development; (VI) Genetics; (VII) The 
Diversity of Plants; (VIII) The Diversity of Animals; (IX) Ecology; and 
(X) Time Life, and Change.”*5 

*? Addison, E. Lee, “The Block of Time Idea in Biology Laboratory Instruction,” 
The American Biology Teacher, March 1960, Vol. 22, No. 3, pp. 135-139. 

** Ibid. p. 137. 

** Oswald Tippo, “The AIBS Educational Program,” The Science Teacher, Sep- 
tember 1959, Vol. 26, No. 5, pp. 353-354. 

*° Joseph P. McMenamin, “The AIBS Biology Course,” The Science Teacher, Sep- 
tember 1959, Vol. 26, No. 5, pp. 355-358. 
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A TIP FOR ADMINISTRATORS 


Well-devised and properly used audio-visual materials can 
provide otherwise unobtainable information 
in an easily assimilable form. 


Carefully-prepared and well presented materials of the type found in 
these films can be of inestimable value in the classroom. The films are 
not intended to replace the teacher, the textbook, or the laboratory, but 
rather are meant to supplement and make more effective modern learn- 
ing techniques. Although there is a suggested order or sequence for use, 
the films are so designed as to allow for maximum flexibility. The order 
may be rearranged to fit any pattern, and it is not necessary to utilize 
the entire sequence. 


SoME NEw PUvuBLICATIONS 


In addition to the Newsletter, the BSCS publications program includes 
plans for a Bulletin series, a Pamphlet series, and a Monograph series.*° 

The Bulletin series will be devoted to technical reports on curriculum 
development and related subjects. Bulletin No. 1 is Dr. Paul DeH. Hurd’s 
report, Biological Education in the United States. 

The Pamphlet series, which will begin publication in 1961, is intended 
to provide general information about certain areas of biology. The series 


will consist of approximately 30 pamphlets of 30 pages each to be pub- 
lished monthly during the school year. The material will be appropriate 
for interested laymen, teachers, and pupils with a biological background 
equivalent to high-school biology. 

The paperback books which make up the Monograph series will en- 
deavor to treat in greater depth than the Pamphlets selected, specific 
topics in biology. The Monographs will be approximately 100 pages in 
length, well illustrated, and will develop such topics as photosynthesis to 
a considerable depth. 


EVALUATING THE BIOLOGY STUDENT 

Certainly one area in which science instruction can benefit by a con- 
centrated effort at improvement is evaluation. Too many tests are poorly 
constructed, are vague in meaning, and require a mere “parroting back” 
of tacts that have been memorized. A considerable body of available 
research data demonstrates that, if the main concern of teaching is 
memorizing facts, a great deal of the material so learned is quickly for- 
gotten. This in no way implies that some memory work is not an impor- 
tant part of any science, but, rather, that a full understanding of science 
involves more than memorizing facts. 

The biology teacher must be concerned with evaluating more than the 
ability to retain factual information. Examples of other qualities to be 
evaluated might include: 


BSCS, Newsletter, op. cit., No. 4. p. 6. 
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The ability to understand concepts and principles 

The ability to use concepts logically in a problem solving situation 
The ability to draw inferences from factual information in problem 
situations 

4. The ability to understand “cause and effect” relationships. 


WNP 


A TIP FOR ADMINISTRATORS 


Evaluation involves more than testing for factual 
information. The objectives of science should 
be evaluated with appropriate devices. 


The following is a brief example of a test question with broader objec- 
tives than just memory work on the part of the student. 

A class has been studying the factors that regulate growth in plants and 
learned the following: 

1. The tip of the meristem tissue in an oat seedling may be cut off, 
and, if placed back on the tip, the growth hormone will still be effective. 

2. The growth hormone may be removed from the tip and effectively 
applied on another plant. 

3. Light aftects the efficiency of the growth hormone. 

4. Plants lean toward the light because they grow more rapidly on the 
side away from the light. 

A test question involving this material might take the following form: 

Why does the plant lean toward the light? 

a. So that the cells may receive more light. 

.b. So that the plant may grow taller. 

.c. So that more food may be manufactured by photosynthesis. 

.d. Because the growth hormone on the side toward the light was 
destroyed, and plant growth was faster on the side opposite the 
light. 

One way of answering this question would be to recognize the differ- 
ence between cause and effect, for the question asks for a cause and all 
but one of the answers are effects. Experiences with cause and effect 
relationships must be routinely provided and tested for with appropriate 
devices. 

Space does not allow a further development of the problem of evalua- 
tion. In addition to standard textbooks on the subject, administrators 
and science teachers will find the NSTA pamphlet, Let’s Build Quality 
Into Our Science Tests,”" of assistance. The pamphlet develops in some 
detail the characteristics of teacher-made tests, the role of objectives in 
testing, and a guide for the construction of evaluation items. One or more 
examples are given for each type of test item. 


** Clarence H. Nelson. Let’s Build Quality Into Our Science Tests. Washington 6, 
D. C.: National Science Teachers Association. 1958. 
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TitLe II] or THe Nationa Derense Epucation Act 

By now, most administrators and science teachers are familiar with 
Title III of NDEA. This Law passed in September 1958, and by the 
middle of 1959 the majority of the states had become participants in the 
program. The emphasis of the Act is on improving instruction in the 
areas of science, mathematics, and modern foreign languages. 

Title III has three major provisions: The first authorizes the expenditure 
of Federal funds, on a matching basis, to improve the supervisory and 
related services of the state educational agencies. This is an important 
provision because, for the first time, the majority of the states can enjoy 
the services of one or more science specialists. The educational services 
provided by these specialists is manifested through such activities as in- 
service programs for teachers, research, publications, and school visita- 
tions. 


A TIP FOR ADMINISTRATORS 


Make use of the consultative and other special services 
provided by the state science supervisor. 


The second provision of the Title authorizes the expenditure of Federal 
funds, on a matching basis, for the acquisition of laboratory and other 
special equipment, including audio-visual materials and equipment and 
certain types of printed materials, by the public schools. 

Many biology classrooms have been inadequately provided with labora- 
tory facilities and equipment. If the laboratory is to take its proper place 
in the teaching of biology, the tools for laboratory experiences must be 
made available. Careful thought and planning should go into the selec- 
tion of laboratory tables, demonstration tables, microscopes, glassware, 
reterence materials, films, filmstrips, and projectors. 


A TIP FOR ADMINISTRATORS 


The biology laboratory should be adequately equipped to 
provide vital and interesting science experiences. 


Each state educational agency administers its program under a State 
Plan. Call upon your State Department for information as to the pro- 
cedures necessary for making purchases under Title III. 

The private, non-profit schools can arrange to purchase the same kinds 
of equipment for science instruction under the loan provision of Title IIL. 
Private schools must deal directly with the U.S. Office of Education in 
Washington, D.C. 


Alps TO DevELoPING THE BioLocy ProcRAM 
In the first chapter of this publication, Decker has reviewed the means 
by which the quality of the science program may be improved. There 
are many organizations to which the teacher and the administrator may 
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turn for information and help. The following, admittedly incomplete, 
check list will enable the interested principal, department head, and 
biology teacher to identify the sources with which he is familiar and to 
inform him of those with which he may be unfamiliar. 
1. There are many Summer Institutes for biology sponsored by the 
National Science Foundation** which make it possible for the 
teacher to learn new subject matter and teaching methods. 





29 


The American Association for the Advancement of Science* 
has, for several years, sponsored the Science Teacher Improve- 
ment Program. It can help many schools. 


bo 


, 


3. The American Institute of Biological Sciences * 
ing Lecturer Program. 


sponsors a Visit- 


4. The American Association for the Advancement of Science spon- 
sors a Traveling High-School Science Library. 

5. The National Association of Biology Teachers*' conducted two 
conferences on biology teaching. These conferences were spon- 
sored by the National Science Foundation and the reports of 
both contain helpful suggestions for schools interested in im- 
proving their programs.** 

6. NSTA** sponsors the Science Achievement Awards for students 

as an activity for Future Scientists of America—a wonderful 

opportunity for students of biology since there are many project 
possibilities in this area of science. 

The NSTA has published several booklets of Star Ideas in 

Science Teaching, a condensation of material submitted by 

teachers. These are outstanding source books for help in up- 

grading the science program. 


—l 


8. The college or university nearest you undoubtedly has personnel 
waiting for you to ask them for help. 





9. Industrial laboratories in your area have men waiting to help 
your school too. 


.10. The Joe Berg Foundation** has a program which has been used 
with success in cities throughout the nation. 


** National Science Foundation, 1951 Constitution Avenue, N.W., Washington 25 
zc. 

** American Association for the Advancement of Science, 1515 Massachusetts Ave- 
nue, N.W., Washington 5, D. C. 

* The American Institute of Biological Sciences, 2000 P Street, NW, Wasington 
6,D.C 

** c/o Paul V. Webster, Bryan Public Schools, Bryan, Ohio 

** The American Biology Teacher. January, 1956. Vol. 18, No. 1. Report of the 
North Central Conference on Biology Teaching. 

** National Science Teachers Association, 1201 Sixteenth Street, N.W., Washington 
6 D. C. 

** Joe Berg Foundation. 1712 South Michigan Avenue, Chicago 16, Ill. 
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.1l1. The National Defense Education Act** has made it possible for 
schools to purchase equipment which they may never have been 
able to afford. 


.12. Science Service** furnishes help for club and classroom 


.13. The Westinghouse Science Talent Search*? gives many well- 
trained students a big step along the road toward a higher 
education. 


.14. The American Institute of Biological Sciences has under prepara- 
tion a series of film helps, entitled The Secondary-School Biol- 
ogical Science Film Series. 


.15. High-school biology teachers and university professors have 
prepared a book entitled Laboratory and Field Studies in Biol- 
ogy. This was sponsored by the National Research Council.** 


.16. The Conservation Handbook prepared by committees ‘of the 
National Association of Biology Teachers describes laboratory 
work actually being done in the field. It was written by the 
teachers who are doing it. 


.17. Several states have a Junior Academy of Science which sponsors 
science contests and science fairs. 


.18. All biology teachers should receive journals such as: The Amer- 
ican Biology Teacher,®® The Science Teacher,*’ and School 
Science and Mathematics.*" 


.19. Summer Institutes for high-school students are sponsored by the 
National Science Foundation. Students have the opportunity of 
spending a few weeks on a college campus concentrating on 
specialized or college-level work. Programs of a similar type are 
sponsored by the Roscoe B. Jackson Memorial Laboratory,*? 
Worcester Foundation for Experimental Biology,** Scripps Insti- 


* For free materials: U. S. Department of Health, Education and Welfare, Office 
of Education, Washington 25, D. C.; for documents with cost: Superintendent of 
Documents, Government Printing Office, Washington 25, D. C 

** Science Service. 1719 N Street, N.W., Washington 6, D. C 

Science Clubs of America. Science Service, 1719 N Street, N.W., Washington 6, 
D.C 
** National Research Council, 2101 Constitution Avenue, N.W., Washington 25, 
D. C. 

‘c/o Paul V. Webster, Bryan City Schools, Bryan, Ohio. 

** National Science Teachers Association, 1201 Sixteenth Street, N.W., Washing- 
ton 6, D. C 

*' Central Association of Science and Mathematics Teachers, Inc., 450 Ahnaip 
Street, Menasha, Wisconsin. 

*? Bar Harbor, Maine. 

** 222 Maple Avenue, Shrewsbury, Massachusetts. 
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tute of Oceanography,** and the United States Department of 
Agricultural Utilization Laboratories.** 


.20. The Future Scientists of America*® program of NSTA offers a 
wide variety of helps to teachers and students, club materials, 
Vistas in Science books, ideas for science projects and student 
science congresses, etc 


SUMMARY 

The biology curriculum is being subjected to the most intensive review 
it has ever faced. New subject matter content, modifications in course 
organization, emphasis on laboratory experiences, changes in grade place- 
ment of conceptual materials, and different methods of teaching are being 
suggested. 

Under our American system of education, the local educational agency 
is largely autonomous in determining its curriculum. How well we make 
use of the products of the thought and energy of many informed persons 
will depend, to a large extent, upon the statesmanship and leadership of 
school administrators. 


C. The Course in Physical Science 
RICHARD W. SCHULZ 


rn physical science experiences in high school have 
been provided through separate courses in chemistry and physics. How- 
ever, for more than 30 years, this pattern has been regularly challenged by 
many high-school teachers and science educators, and numerous experi- 
ments have been reported wherein teachers have attempted to dissolve 
this organizational dichotomy. Although instructional materials and tech- 
niques are basic to the development of any purposeful and stimulating 
science program, initial action in the reorganization of the physical 
sciences can logically emerge only from a clear understanding of the 
issues involved with respect to the course of study. Hence, this section 
will review the development of the course of study in physical science 
and will propose guidelines for administrators who wish to encourage 
their staffs to explore this curriculum area in terms of local needs and 
resources. A discussion of related materials and techniques can be found 
in sections D and E of this chapter. 


** La Jolla, California. 

‘* (1) Northern Utilization Research and Development Division, Peoria, Illinois; 
(2) Southern Utilization Research and Development Division, New Orleans, Louisi- 
ana; (3) Eastern Utilization Research and Development Division, 600 East Merdaid 
Lane, Philadelphia 18, Pennsylvania; (4) Western Utilization Research and Develop- 
ment Division, Albany, California. Nore: Agricultural Research Service (U. S. 
Department of Agriculture) supervises all utilization. 

‘“ National Science Teachers Association, 1201 Sixteenth Street, N.W., Washington 


6, D. C. 
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AN INTEGRATED CoursE IN PuHysicAL SCIENCE 

It has already been emphasized that their high-school science experi- 
ences should help boys and girls appreciate the interrelationships among 
the sciences (p. 85). Supporting this position, the Harvard Report! sug- 
gests that “science instruction in general education should be character- 
ized by broad integrative elements,” notes that “below the college level 
virtually all science teaching should be devoted to general education,” 
and recommends a course in physical science as “a systematic presenta- 
tion of concepts and principles of the physical sciences, such as is now 
being experimented with in a number of schools—its primary aims should 
be those of general education, not the development of the skills and tech- 
nical knowledge of the potential physicist and chemist.” 

Probably the simplest definition of an integrated course in physical 
science is that given by Watson as “any course of one semester or more 
in length which is given above grade nine and which includes materials 
. from two or more physical sciences and excludes materials of biological 
science.”* A somewhat more comprehensive view is taken by Brandwein, 
who notes “as general science is derived from geology, biology, physics, 
and chemistry, so physical science seems to be derived from geology, 
physics, and chemistry; it might be described as science minus biology.”* 
Still another helpful definition is provided by Miles, who describes inte- 
grated physical science as a course “in which subject matter from the 





j 
; fields of physics (including astronomy and meteorology ), chemistry, and 
geology is unified, and which is contributory to the development of an 

, understanding of principles of physical science.”* It can be inferred from 
2 the preceding definitions that there is considerable variation in the con- 
Y tent of courses which are called physical science, and sometimes con- 
4 sumer science and senior science. Even more variation can be noted in 
4 the degree to which these courses successfully integrate the physical 
é sciences. 
“ 
il Historical Development 
e Most of what we now accept as science has been a relatively recent 
n addition to our culture. The first secondary-school science courses were 
e primarily information centered and patterned after college courses. 
e Botany, zoology, physiology, chemistry, and physics became important 
d disciplines, but the work of experimental psychologists began to cast sus- 
d 

‘ Report of the Harvard Committee. General Education in a Free Society, Cam- 

bridge, Massachusetts: Harvard University Press. 1945, pp. 155-159. 

is: *D. R. Watson. “Objectives of Survey Courses in Physical Science,” School 
<i- Rev'ew, XLVIIL (November 1940), p. 685. 
id . Paul F. Brandwein; Fletcher G. Watson; and Paul E. Blackwood. Teaching High- 
p- School Science: A Book of Methods, New York: Harcourt, Brace and Company, 
S. 1958, p. 340. 

‘Vaden W. Miles. “A Determination of Principles and Experiments for an Inte- 
on grated Course of Physical Science for High School—I,” Science Education, XXXIII 


March 1949), p. 147. 
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picion on the popular doctrines of faculty psychology and formal disci- 
pline. New objectives for science instruction included such ideas as 
scientific method, attitudes, and interests. By 1910 in terms of these 
broader objectives, biology teachers were finding that fused courses in 
the biological science were efficient and satisfying. Today the position of 
general biology in the ninth or tenth grade is well established. 

Attempts to integrate the physical sciences were far less successful, 
perhaps because their growth has been so recent and so rapid. Neverthe- 
less, about 1930 serious attempts at integration were being made. Be- 
tween 1935 and 1940 this movement gained impetus, and by 1940 Watson® 
found that integrated physical science was being offered by schools in 
54 cities of over 25,000 population located in 26 different states. Carleton® 
found considerable support by colleges for such a course and evidence 
that the physical science course could be designed to be fully acceptable 
for college entrance credit. During World War II, this impetus was lost 
in favor of preinduction training, and physical science courses almost 
disappeared from the secondary-school curriculum. Following the war, 
interest in physical science began to revive, partly as a result of the 
endorsement of such influential groups as the following: 

1944 Educational Policies Commission‘ 

1945 Harvard University Committee* 

1946 Cooperative Committee on Science Teaching® 

1946 British Association for the Advancement of Science '® 
1947 National Society for the Study of Education" 

That this revival was slow, however, can be seen from the results of a 
study by Johnson’ in 1947-8 in which he found only seven schools out 
of 755 offered a course specifically titled physical science, although a 
larger number of schools provided related courses that seemed to indi- 
cate some dissatisfaction with conventional chemistry and physics. 


*D. R. Watson, “A Comparison of the Growth of Survey Courses in Physical 
Science in High Schools and in Colleges,” Science Education, XXIV (January 1940), 
pp. 14-20. 

* Robert H. Carleton, “The Acceptability of Physical Science As a College-Entrance 
Unit.” Science Education, 30:No. 3. April 1946. 

* Educational Policies Commission. Education for All American Youth, Washington 
6, D. C.: National Education Association. 1944. 

* Report of the Harvard Committee, op. cit., pp. 159-160. 

* American Association for the Advancement of Science, The Cooperative Com- 
mittee on Science Teaching. “The Preparation of High-School Science and Mathe- 
matics Teachers,” School Science and Mathematics, XLVI (February 1946), p. 110. 

* A. J. Carlson. “Footnotes on the Science Core in Liberal Education,” School 
Science and Mathematics, XLVI, February 1946, p. 122. 

" National Society for the Study of Education. Science Education in American 
Schools, 46th Yearbook, Part I, Chicago: University of Chicago Press. 

*? Philip G. Johnson. The Teaching of Science in Public High Schools. Washington 
25, D. C.: Superintendent of Documents. 1950. 
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Present Status 


Every sound analysis of the curriculum in science must consider the 
values of integrated physical science. The following excerpts from im- 
portant, current reports emphasize a clear trend in support of such a 
course. A Joint Committee on Improvement of Science Teaching in IIli- 
nois recommends 


that a year of biology be offered in the ninth grade and a year of physical 
science in the tenth grade (or the converse, if the mathematics required in the 
physical science offers no problem in the ninth grade). Both courses should 
emphasize the concepts and conceptual frameworks of their respective disci- 
plines, as well as the modem experimental fronts of these areas of science. 
The biology course should be comparable to tenth-grade biology, but should 
be less descriptive and more thought-provoking. A great deal of the work 
should grow out of laboratory activities. The physical science course should 
also be rooted in laboratory work and should not be permitted to degenerate 
into a reading course supported by desultory demonstrations. 


The Conant Report recommends that, for graduation, all students 
should be required to study “at least one year of science in the ninth or 
tenth grade, which might well be biology or general physical science.” 


A state-wide organization of science teachers in developing a 12-year 
program in science proposes that “at the tenth-grade level a functional 
course in general physical science [be] required of all students.” ** 


Finally, the first report of the Physical Science Study Committee indi- 
cated strong encouragement for integrated physical science. 


One matter that was compromised rather than resolved concerned the 
scope of the new course. Many members pointed out that the interrelationship 
between physics and chemistry made it inadvisable to erect an arbitrary divi- 
sion between them. It was generally agreed that this was indeed the case, but 
it was further agreed that an adequate course combining both subjects would 
require at least two years, with consequent complications in attempting to 
fit it into the existing academic structure. In the end, it was decided that the 
long-term purpose of the Committee might well be the preparation and en- 
couragement of such a course, but that as a practical matter the Committee 
would be well advised to restrict its efforts to a one-year physics course. As will 
be seen, however, the Committee has resisted any arbitrary position, and a 
certain amount of chemistry has been included in the syllabus.'® 


‘** Joint Committee on Improvement of Science Teaching of the University of 
Illinois. Improving Science Program in Illinois Schools. Urbana: University of 
Illinois. 1958, p. 53. 

‘* James B. Conant. The American High School Today. New York: McGraw-Hill 
Book Company. 1959, p. 47. 

‘* George G. Mallinson. “A Proposed Curriculum Structure for Science Teaching in 
Michigan,” Science Review, XVI (May 1956), p. 13. 

‘* “First Annual Report of the Physical Science Study Committee,” Recording and 
Statistical Corporation, 1958, p. 4 
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The current status of the course in physical science is best described 
by a summary of the conclusions reported by Carleton,'’ Brown,’* and 
Johnson and Newschwander.'® 


1. There has been a definite increase in the number of courses in physical 
science since World War II. 

2. The high-school course in physical science usually includes funda- 
mental principles from physics, chemistry, meteorology, geology, and astronomy 
(in decreasing order of emphasis). There is no clear-cut pattern. 

3. There is general agreement on the desirability of integration, but only 
limited success in accomplishing it. 

4. The course is generally taught for a full year to 10th-, 11th-, or 12th- 
grade students, is widely used to aid slow learners, and is predominantly a 
terminal one for non-science majors. 

5. Colleges have generally accepted this course for entrance of non- 
science majors. 

6. The proper role of the textbook is not clear. Possibly an entirely new 
concept in textbook design is needed. 

7. Demonstrations, films, and filmstrips are used extensively. 

8. At this time the laboratory portion of this course is not well organized. 
However, there is agreement on the desirability of providing the opportunity 
for individual and group activities. How to adapt the laboratory of conven- 
tional chemistry and physics to a more functional purpose is the problem. 

9. Courses have been developed by teachers on their own time, although 
county and local workshops are being used to help in some places. 

10. There have been difficulties when a teacher has tried to achieve 
within a particular class two inconsistent goals: (a) the course as an aid to 
slow learners, and (b) a more suitable course for the general education of able 
students. There are indications that integrated physical science courses are 
as well suited as the basis for further college work as are existing special courses. 

11. Careful consideration should be given to the contributions of the 
expanding program of elementary science in planning physical science courses. 

12. The teacher is still the “key” figure; some approach the idea with 
enthusiasm, but some seem overwhelmed by the idea. Present teacher-training 
programs fail to produce the kind of teacher needed. In-service education is 
important. 


Action Necessary To RESOLVE THE PROBLEM OF PHYSICAL SCIENCE 


In spite of the encouraging nature of these reports and studies relating 
to integrated physical science, there are critical problems which remain 
unresolved. The concluding part of this section will attempt to identify 
several of these problems and provide guidelines by which administrators 
can plan intelligent action. 


** Robert H. Carleton (ed.). “Physical Science Today—A Symposium,” The Science 
Teacher, XVII1 (February 1951), pp. 2-10. 

‘**H. Emmett Brown. “Trends in High-School Courses in Integrated Physical 
Science,” THE BULLETIN, National Association of Secondary-School Principals, XXXVI 
(January 1953), p. 91. 

” Kenneth H. Johnson and Wilfrid W. Newschwander. “A Survey of the High- 
School Course in Physical Science,” THE BULLETIN, National Association of Secondary 
School Principals, XLII (November 1958), p. 84. 
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Problem 1—A stigma sometimes attaches to integrated physical science. 

This may be an immediate outgrowth of a certain, human quality of 
resistance to change or of a preference for thinking and acting in familiar 
patterns. Whatever the reason, loud voices bemoan the “watering down” 
of chemistry and physics and assert that only the dull and lazy should 
be permitted to take physical science. This argument, of course, assumes 
the value of mental discipline. If “watering down” implies adapting sub- 
ject matter to the student's interests, experiences, and maturity, then it 
is a sound educational procedure. The purpose of general physical science 
is not to reduce science experiences to unstimulating and meaningless 
drivel, but rather to reorganize these experiences to emphasize their 
interrelationships and to make learning more efficient. 


A TIP FOR ADMINISTRATORS 


Prejudices must be laid aside and positive action taken to 
identify the values as well as the shortcomings 
of integrated physical science. 


That there is nothing inherently “watered down” about a general physi- 
cal science course is clear from the extent to which a similar course has 
been accepted in the college curriculum. In studying the conditions under 
which physical science is offered in colleges, Morrow’ found that fifty- 
five per cent of the institutions contacted permitted non-science (general 
education) students to apply a physical science course toward their 
science requirements. An even stronger point is made for physical science 
by Haenisch and Salter. 


In most of the current first-year courses in general physics and general 
chemistry, the major emphasis is placed on the accumulation of factual materials 
and phenomenological formulas needed for advanced study in these sciences. 
It is the plethora of this type of learning which accords these courses the repu- 
tation of drudgery for non-scientists. Often little attention is paid to the experi- 
mental foundations, to the methodology, or to the theoretical concepts and 
definitions which form the basis of the physical sciences. Historical aspects, 
relation of physics and chemistry to each other and to other sciences, and social 
problems arising from scientific development are not touched. In fact, many 
of these topics are frequently relegated to a course in “physical science” for 
non-science majors. It is the belief of the Wabash College science faculty that 
science majors as well as non-science majors should have knowledge of these 
aspects.?! 


Holton, reporting for Harvard College, writes: 


The benefits to science concentrators in a good course using the general 
education approach to science can be great; not the least benefit is to see, by 


** Elman A. Morrow. “A Proposed Program of Physical Science Education for 
Non-science Students,” Science Education, XLIII (February 1959), p. 66. 

*" Edward L. Haenisch and Lewis S. Salter. “Integrated Introductory Course in 
Physics and Chemistry,” Journal .of Chemical Education, XXXV (May 1958), pp. 
246-47. 
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concrete example, the unity underlying the related sciences, such as of physics 
and astronomy in the examination of the dynamics of planetary systems, or of 
physics and chemistry in the consideration of atomic theory. But the timing 
and type of such a course must depend on the institution and the available 
staff.?? 


Writing about physical science in the junior college, Merrill suggests 
that there are certain fundamental concepts which are common to all 
physical sciences and that 


these fundamental concepts should receive the main emphasis as they aid in 
pattern thinking which is possible in science. Heat, atomic structure, elec- 
tricity, or metric units are common to all physical sciences. These and others 
may form the basic questions in unit presentation, a method of organization 
in science teaching which has often proved more effective than any other known 
method.” 


Other evidences of the acceptance of physical science in college are 
easily. found. For the most part, physical science courses are available 
to non-science majors as part of their general education. To the extent 
that high schools are committed to general education, it is incongruous 
for administrators and teachers to assert that colleges automatically attach 
an a priori inadequacy to integrated physical science. 


Problem 2—No clear-cut pattern has emerged for the content of the course 
in physical science. 


Some courses survey the entire field; others only sample, developing 
some depth in certain areas (blocks) and leaving informational gaps in 
other areas. Some courses emphasize an integrating or unifying theme; 
others are less successful in this respect. The role of the textbook has 
been necessarily limited. The full maturation of physical science may be 
awaiting a generally acceptable pattern and/or the publication of an 
appropriate textbook. On the other hand, the relative shortcomings of 
the present texts may be an advantage since they encourage the use of 
multiple references and other supplementary instructional materials. Two 
college textbooks which illustrate how the interrelationships of the physi- 
cal sciences can be emphasized are Foundations of Modern Physical 
Science** and Physical Science for Liberal Arts Students.*® Both texts 
should make useful supplementary references for teachers and students. 


*? Gerald Holton. “A Symposium on the Articulation of General Education Science 
Courses,” College and University Bulletin, Association for Higher Education, 1201 
Sixteenth St., N.W., Washington 6, D. C. 

** Helen L. Merrill. “Physical Science in the Junior College or the Lower Division 
of a University,” Science Education, XLIII (March 1959), pp. 174-177. 

** Gerald Holton and Duane H. D. Roller. Foundations of Modern Physical Science, 
Reading, Massachusetts: Addison-Wesley Publishing Company. 1958. - 

*° Hugo N. Swenson and J. Edmund Woods. Physical Science for Liberal Arts 
Students, New York: John Wiley and Sons. 1957. 
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A TIP FOR ADMINISTRATORS 


Teachers should be encouraged to examine current texts and 
course outlines, but final decisions should be based on local 
needs and resources; furthermore, an accepted course of 
study will need immediate and continuous reevaluation. 


One of the most basic references for physical science planning commit- 
tees is the material based on a doctoral dissertation by Miles and sum- 
marized in Science Education.2® Administrators should note that K-12 
planning is as important with respect to physical science as it is with 
respect to the other parts of the curriculum in science. Additional courses 
are outlined in Chapter VI of this publication and numerous topical ideas 
are summarized by Brandwein,”* Brown,”* and Carleton.”® No attempt 
will be made here to evaluate the various outlines, and the references 
are cited merely to provide curriculum planners with still other sugges- 
tions. Further suggestions on course content and approach are: 

The nature of matter and energy: development of atomic theory, short- 
hand of chemistry, mechanics, state of aggregation of bulk matter, elec- 
tricity and magnetism, and the chemical bond.*® 

Introduction (including measurement); heat and its effects; basic prin- 
ciples of chemistry; force, energy, and machines; molecular theory; prop- 
erties of fluids; basic principles of electricity; chemistry and electricity; 
chemical substances and their uses; wave motion; optics; modern 
physics.** 

And finally, from the report of the Joint Committee on Improvement 
of Science Teaching: 


There was considerable confusion on what the proposed physical science 
course should be. It is easier to say what the course should not be. It should 
not be a hodge-podge of materials from physics, chemistry, astronomy, geology, 
meteorology, etc. brought together in a swiftly paced course of superficial 
knowledge. Rather, it should be a unified analysis of the physical world as 
viewed by modem scientists. Its purpose should be to acquaint students with 
the important and basic ideas of physical science; the major concepts and 
conceptual frameworks of the sciences of physics and chemistry; and: the appli- 
cations of these basic sciences to such things as astronomy and geology. The 
values to be derived are both cultural and practical, but the exploration of 
ideas should take precedence over the merely utilitarian applications of scien- 
tific knowledge.%2 


** Vaden W. Miles. “A Determination of Principles and Experiments for an 
Integrated Course of Physical Science for High School—I and II,” Science Education, 
XXXIII (March-April 1949), pp. 147-152 and 198-205. 

** Brandwein, Watson, and Blackwood, op. cit., pp. 341-43 

* Brown, op. cit., pp. 86-88. 

** Carleton, op. cit., pp. 2-10. 

Haenisch and Salter, op. cit., p. 246. 

R. W. Lefler. “Tentative Outline of a Physical Science Course for the High 
Schools of the State of Indiana.” Lafayette, Indiana: Physics Department, Purdue 
University. Mimeographed bulletin. 

* Joint Committee on Improvement of Science Teaching, op. cit., p. 59. 
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A TIP FOR ADMINISTRATORS 


Once the course is outlined, instructional techniques must be 
selected on the basis of the experience and 
maturity of the students. 


It is no wonder that there have been persistent objections to counseling 
academically talented students into physical science classes that are 
almost punitive experiences. Such classes are no more suitable to the 
average or slow learner. Demonstration and laboratory experiments, 
problem-solving experiences, and a generally exciting classroom climate 
are not rewards to be given physics and chemistry students and with- 
held from physical science students. The general objectives and most of 
the techniques of science instruction are applicable to every kind of 
science, but teachers must accept their responsibility for individualizing 
instruction with all available resources. If this is done and if administra- 
tors recognize that two levels of physical science are as logical as their 
mathematical counterparts algebra and general mathematics, then an 
integrated physical science should be able to make an important contribu- 
tion to the general education of all high-school youth. 


A TIP FOR ADMINISTRATORS 


Opportunities for in-service education should be provided 
poorly prepared teachers, and enthusiastic teachers 
should be encouraged to provide leadership 

for the physical science program. 


Problem 3—Teaching physical science requires a receptive attitude and 
broad subject-matter preparation. 


In describing one physical science course, Lowry reports that: 


the selection of a good teaching staff has posed a problem. Few teachers 
entering the system have a conception of what we are doing in physical science 
since most of their training has been in specialized fields of study. In selecting 
teachers, it has been desirable to find those with interest in all phases of science 
and a strong background in the physical sciences. Teachers must be willing to 
adjust to a new situation and willing to cooperate with teachers already in the 
system and at the same time use some ingenuity in the program.** 


There is other evidence that the staff problems of physical science can 
be solved, and it is quite possible that the situation is not much more 
acute than that in the chemistry or physics course itself. However, ad- 
ministrators will need to provide both encouragement and time to 
enthusiastic staff members who may be willing to supply the leadership 
that is necessary for any change from the familiar to the unfamiliar— 
curricular or otherwise. 





** Nelson L. Lowry. “Experiences with a Physical Science Course at the Tenth 
Grade,” Science Education, XLIII (February 1959), p. 62. 
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In SUMMARY 





, There is an immediate need for an exhaustive study of the physical 

| science part of the high-school curriculum. To date, physical science 
has developed on the basis of tradition and hunches. What little evidence 
is actually available is at least encouraging to the supporters of integrated 

- physical science, but the data do not lead to well-defined conclusions. 

e The issues can be resolved only through more experimentation and a 

e subsequent analysis of collected information. It is to be hoped that 

S, teachers, administrators, scientists, science educators, and others who may 

e be able to contribute will work cooperatively and scientifically toward 

Y the solution of this significant curricular problem. 

, 

of 

) > . 

» D. The Course in Chemistry 

ir . 

- CHARLES L. KOELSCHE 

u- 


Duane the past thirty years, the curricula of public high schools 
RS have undergone considerable change. Prior to this period, major empha- 
sis was upon college preparatory courses. In many instances, the material 


ed presented correlated closely with that found in freshman college courses 

i but was on a more elementary level. Only a small percentage of high- 

4 school-age youth was enrolled in these schools. Since then, high schools 
have become all-inclusive, enrolling practically all youth between the 

- ages of 14 to 17 and preparing them for various avenues of life. These 
high schools are now providing college entrance, general, and vocational 
education curricula. 

With few exceptions . . . the public high school is expected to provide 
ners education for all the youth living in a town, city, or district. Such a high school 
nce has become known as a “comprehensive” high school in contrast to the “special- 
ting ized” high school which provides vocational education or which admits on a 
nce selective basis and offers only an academic curriculum.! 
oe Chemistry deserves a definite place in the curricula of all high schools 

-traditional, specialized, and comprehensive. Very little change took 
place in the ratio between total high school and chemistry enrollments 
can during the first fifty-six years of the twentieth century. Seven and seven- 
nore tenths per cent of the high-school students were studying chemistry in 
ad- 1900. From that time to 1956, the percentage of high-school enrollment 


p_to in this subject fluctuated narrowly between a low of 6.9 in 1910 to a 
ship high of 7.6 in 1949. It stood at 7.5 in 1956.2 Since 1956, a gradual in- 
iar— 
‘James B. Conant. The American High School Today. New York: McGraw-Hill 
Book Company, Inc. 1959, pp. 7-8. 
*Kenneth E. Brown and Ellsworth S. Obourn. Offerings and Enrollments in 
Tenth Science and Mathematics in Public High Schools, Pamphlet No. 120. Washington, 
D. C.: Government Printing Office. 1956, p. 9, table 3. 











112 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


crease has taken place. In the spring of 1959, there were 10.2 per cent 
of all high-school students studying chemistry.* Chemistry is most fre- 
quently offered at the eleventh-grade level. The percentage of eleventh- 
grade students studying chemistry has increased from 31.9* in 1954 to 
39.7° in 1959. 


A TIP FOR ADMINISTRATORS 


Has your chemistry enrollment followed this trend? 


Chemistry like physics has been an elective subject offered in either 
the eleventh or twelfth grade. Its subject matter content has been rigidly 
controlled by textbook and syllabus writers. This has resulted in a course 
concerned primarily with chemical facts, theories, laws, and some indus- 
trial processes. Laboratory and/or demonstration work has, in most 
instances, constituted an essential part of the program. Being more or 
less responsible for each student's success on examinations, too many 
chemistry teachers have resorted to the “tell and show” technique which 
so frequently results in learning by rote memorization instead of develop- 
ing real comprehension of the basic principles. 


CuRRENT TRENDS 

Inasmuch as chemistry plays such an important role in the lives of 
every individual and the breadth of its influence is widening each day, 
more than a casual exposure to the scientific enterprise is essential for 
good citizenship. Basic aims and objectives for high-school science edu- 
cation were presented in Chapter I. These closely parallel those enumer- 
ated in the 59th Yearbook entitled Rethinking Science Education,® and 
apply equally well to chemistry. Such objectives serve as guides for cur- 
riculum development and selection of teaching procedures. They enable 
teachers to maximize their efforts in the learning process. 


Activities in Curricula Reorganization 

Under the guidance of scientists, science educators, and science con- 
sultants, many fine curriculum groups are attacking the problem of mod- 
ernizing the course content and the methods of teaching chemistry. Such 
committees have been active in a number of our large city school systems 
and in certain state departments of education. 

Special groups to study desirable changes in the high-school chemistry 
curriculum have been organized under the sponsorship of the American 
Chemical Society and the National Science Foundation and other scien- 

* Charles L. Koelsche and Archie N. Solberg. Facilities and Equipment Available 
for Teaching Science in Public High Schools 1958-1959. Toledo, Ohio: Research 
Foundation, University of Toledo. 1959, p. 10, table 5. 

* Brown and Obourn, op. cit., p. 12, table 4. 

* Koelsche and Solberg, op. cit., p. 10, table 5. 

* Yearbook Committee: J. Darrell Barnard (Chairman), Rethinking Science Edu- 
cation. Chicago: National Society for the Study of Education. The University of 
Chicago Press. 1960, pp. 33-37. 
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tific and professional societies. Possibly the best publicized group in 
chemistry is the Chemical Bond Approach Project with headquarters at 
Earlham College, Richmond, Indiana. Another project which should 
influence the development of a modern course in high-school chemistry 
is that headed by Dr. Glenn Seaborg of the University of California, and 
Dr. J. Arthur Campbell of Harvey Mudd College, Claremont, California. 


The Organization for European Economic Cooperation conducted a 
seminar on the Status and Development of the Teaching of Chemistry. 
The meetings were held in the La Touche Hotel, Greystones, Ireland, 
from February 29 to March 12, 1960. Outstanding high-school chemistry 
teachers and college chemistry professors from member nations in Europe 
were invited to participate. Five participants from the United States also 
attended the seminar. 

The findings and recommendations of the Chemistry Subcommittee of 
the Desirable Content Committee on Reorganization of the Science Cur- 
riculum, sponsored by the Minneapolis Public Schools, and the Joint 
Board on Science Education for the Greater Washington Area, sponsored 
jointly by the Washington Academy of Sciences and the D. C. Council 
of Engineering and Architectural Societies, are examples of work done by 
curriculum committees and cooperative groups composed of scientists 
and educators in improving the chemistry programs for high-school 
students. 


A TIP FOR ADMINISTRATORS 


To what extent have your chemistry teachers participated in 
local, county, state, and national curriculum studies? 


A report on desirable content for high-school chemistry, prepared by 
the Minneapolis group, suggested basic content to be included in this 
field, with the statement that the various items may be expanded or con- 
tracted or changed in emphasis or order, but none should be omitted. 
An outline of topics to be considered follows: 


I. Introduction 

Position of chemistry in relation to the other sciences 

Brief review of basic biological and physical concepts applicable to 
chemistry 

Basic concepts, vocabulary, solids, fluids, liquids, gases 

Metric system 

Introductory laboratory experiences 

Oxygen—burning and oxidation 

Hydrogen—word equations 


ructure of matter 

Electron theory 

Atomic theory 
Kinetic-molecular theory 
Valence 


A. 
B. 
c. 
D. 
E. 
F. 
G. 
St 
A. 
B. 
Cc. 
D. 
E. Periodic table 
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III. 


Behavior of matter 
A. 
B. 
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Formulae—atomic and molecular weights 


Equations 
1. Word equations 
2. Balanced molecular equations 
Calculations 
1. Percentage composition—calculating formulae 
2. The mole concept 
3. Weight and volume problems 
4. Gas laws—Avogadro’s concept 
Chemical change 
1. Types 
2. Oxidation and reduction—balancing equations by: 
a. Valence changes 
b. Gain and loss of charges 
Descriptive chemistry 
1. Non-metals 
a. Oxygen, hydrogen 
Water and solutions 
c. Colloidal chemistry 
d. Ionization—acids, bases, salts 
e. Electro-chemistry 
f. The halogen family 
g. Nitrogen, phosphorous 
h. Sulfur and its compounds 
i. Carbon and its oxides—fuels 
j. Silicon and boron 
k. Atomic radiation—isotopes, nucleonics 
1. Chemistry and war 
(1) Applications 
(2) Civil and military implications 





2. Metals (treat by groups and sub-groups) 
a. Alkali metals 
b. Alkaline-earth metals 
c. Aluminum 
d. Copper-tracer elements 
e. Iron, cobalt, nickel-tracer elements 
f. Other metals and their uses (depends on time) 
3. Organic chemistry 
a. Nomenclature 
b. Types of compounds—structural formulae 
(1) Hydrocarbons—petroleum 
(2) Alcohols 
(3) Ethers 
(4) Aldehydes and ketones 
(5) Organic acids—esters 
c. Plastics 
d. Food chemistry 
e. Textile fibers—natural and synthetic 
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IV. Qualitative analytical chemistry 

The Joint Board on Science Education held a series of area conferences 
and culminated their 1959 activities by holding a Summary Conference 
in Washington, D. C., on February 13, 1960. Following an analysis of 
problems associated with improving high-school chemistry programs, 
several recommendations were made. A summary of these is given below: 


1. Teaching that develops an enthusiasm for chemistry, based upon a 
fundamental knowledge of principles and “real” laboratory work, is the most 
important objective of a high-school chemistry course. 

2. Make more use of open-ended and of research-type laboratory experi- 
ments. 

3. Teaching chemistry as chemists view it—as a logical development of 
explanations of phenomena, rather than as a collection of descriptive facts and 
of principles that seem to be only casually related to these facts. 

4. It is probably unwise to restrict the content of a high-school chemistry 
course to too deep a treatment of few topics. A broader coverage with reason- 
able attention to details is desirable. : 

5. Alter the nature of college board examinations in chemistry to empha- 
size the important aspects of chemistry rather than a memorized knowledge of 
descriptive facts. 

6. High-school teachers should take advantage of the in-service and 
summer institutes sponsored by the National Science Foundation and other 
organizations. 

7. Promote closer cooperation between high-school teachers and college 
teachers of chemistry in order that each might become aware of the other's 
problems and that each might help the other in their teaching tasks. 

8. Professional scientists in the community can assist the high-school 
teachers by giving selectively prepared lectures to chemistry classes, by con- 
sultation with students, and by consultation with teachers. To effect this, a 
roster of available scientists should be prepared and made available to the 
teachers. 

9. An increased number of summer jobs in chemistry for high-school stu- 
dents is desirable, particularly as a means of increasing the interest of these 
students in chemistry. 

10. Seminars for high-school teachers on narrower topics dealing with 
recent developments in the field of chemistry should be scheduled by various 
sponsoring universities and institutions. 


These two examples are typical of the many similar groups which are 
working diligently in an attempt to provide the best possible chemistry 
programs for high-school science students. School administrators could 
be helpful in organizing such groups in their respective communities. 

The Chemical Bond Approach Project’? was organized by a group of 
high-school and college-chemistry teachers. Beginning with a conference 
in 1957, a new course organized around the idea of chemical bonds has 


’ Arthur H. Livermore and Laurence E. Strong, A Writing Conference for High 
School Chemistry, mimeographed copy of a presentation given before the Division 
of Chemical Education at the 136th Meeting of the American Chemical Society, 
Atlantic City, New Jersey, September 1959, pp. 1-11. 
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been formulated. During the 1959-1960 school year, nine high schools 
and two colleges offering terminal courses in chemistry tried, on an 
experimental basis, the new course material. 

Some of the basic tenents underlying the selection of subject matter 
and experiments are that modern chemistry consists of facts connected 
by ideas. These ideas are both powerful and intriguing. High-school 
students can deal logically with these ideas and will derive genuine 
satisfaction from doing so. 

In the experimental classes, chemical reactions are discussed in terms 
of the initial and final states of the reacting substances. A student is thus 
introduced to the properties which characterize the initial reactants and 
the final products in a reaction. This gives the basis for emphasizing the 
tact that the relation between these initial and final states is not an obvi- 
ous one, and that a major intellectual problem in the study of chemistry 
is dealing with this aspect of each chemical reaction. . Properties are then 
presented in relation to various structures, and the phenomena attending 
chemical change discussed in terms of contemporary ideas about struc- 
tural changes. 

The framework that deals with the intellectual problem is the idea of 
chemical bonds. Chemists deal with aggregates of atoms and the proper- 
ties of these aggregates are largely determined by the forces that operate 
between the atoms and that are, in a sense, responsible for the aggrega- 
tion. For the purpose of the course, bonds are divided into three main 
types: covalent, metallic, and ionic. It is pointed out that the divisions 
among the three are not free from overlap. As an example of this, polar 
covalent bonds are discussed to show the possibilities intermediate be- 
tween covalent and ionic bonds. 

A selected group of laboratory experiments in which detailed direc- 
tions are kept to a minimum gives each student an opportunity to devise 
some of the procedures. These experiences encourage students to think 
seriously about their work and observations. A bound book with alternate 
white and yellow pages is supplied for keeping records; white for the 
teacher and yellow for the student. Entries are made only during 
laboratory periods. No erasures are permitted. Any changes made are 
done by merely drawing a line through the items to be deleted. 

Inasmuch as a major premise of the course is that conceptual schemes 
such as atoms, bonds, and energy are useful because they provide logical 
connections among otherwise diverse chemical phenomena, it is very 
important that experiments are presented that encourage students to think 
about observations. Students are therefore actively involved in the lec- 
ture and laboratory experiments so they can see these relationships among 
a variety of laboratory phenomena. 


A TIP FOR ADMINISTRATORS 


By participating in experimental programs, 
teacher growth is enhanced. 
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European Curricula Activities 

One primary aim of the seminar on the Status and Development of the 
Teaching of Chemistry, sponsored by the Organization for European 
Economic Cooperation, was to provide a general basis which each coun- 
try could adopt to suit the requirements and conditions of its own par- 
ticular educational system.* 

Following the presentation of papers, the seminar participants were 
divided into three groups to consider the revision of the programs of 
chemistry teaching. The suggestions of the groups were interpreted and 
the high-lights embodied into a general report. 

In European countries, science courses cover usually a two-year period 
and two or more are studied simultaneously. A division of topics is made 
on a basis of the age group involved. In many countries the “junior 
course” is considered to be an introductory part of the general chemistry 
program which is completed by older students in secondary schools, 
although it only incidentally prepares students for further work in science. 


The principal functions of a first course in chemistry are to acquaint the 
student with the main chemical ideas applicable to systems such as he 
knows and will later meet; to provide an experimental basis for compre- 
hension of such chemical phenomena; and to show him the general direc- 
tion of growth of the subject. The emphasis is placed on observations; 
formal definitions being kept to a minimum. 


The course begins with a study of substances and processes known to 
the student, but not understood by him. It is recognized that students 
have heard about atoms and believe that substances are built up of them. 
From the start, they learn that atoms are small, that they occupy space, 
and that they have weight. It is made clear that they have internal struc- 
ture, but that a treatment of this structure will come later. 

Many chemical illustrations are available from daily life, laboratory 
experiments, and well-chosen and displayed samples. The following are 
illustrations and proceed from the simplest to the more complicated, each 
building on the one before. 

1. The coke-fire is a surface reaction in which a gas interacts with a 
solid to form a gas. 

2. A Bunsen flame might be used next to consider the effect of varying 
the concentrations of the reagents. 

3. The copper-sulfur system may be used to demonstrate the conservation 
of mass. 

4. The sulfur system offers an introduction to the correlation of proper- 
ties with structure. 

5. Rubber and unstretched nylon may be used for a logical extension of 
structural ideas to systems of considerable practical interest to all students 


“J. A. Gass, Preliminary Draft of Recommendations of the Seminar on the Status 
and Development of the Teaching of Chemistry. Paris: Office for Scientific and 
Technical Personnel, Organization for European Economic Cooperation. 1960, pp 
1-20. 
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An introduction to chemical reactions, energy change, conservation of 
atoms and of mass, crystalline, gaseous, liquid, and plastic systems, 
chemical equations, and simple structural ideas is thus accomplished. The 
student is ready now for an introduction to the manipulation and measure- 
ment of simple gaseous systems. The idea of atomic weights and their 
relation to chemical compositions follows logically from the use of 
molecular models and can serve as a basis for interpretation of one or 
two quantitative gravimetric experiments. Ions may be introduced by a 
discussion of electrolysis of melts or solution. 

Utilization of both inductive and deductive methods contribute greatly 
to scientific understandings and discovery. 

Theoretical topics hold a major place in the subject matter content of 
general chemistry. Theories should be introduced only as far as they 
correlate with and develop understanding of relationships between class- 
room discussions and laboratory exercises. The selection of classroom and 
laboratory topics and the availability of really instructional experiments 
is therefore of primary importance. Some of the basic areas for considera- 
tion are: (1) valence, nature of chemical bond, and structure; (2) Law 
of Mass Action; (3) mechanisms of reactions; (4) thermochemistry; (5) 
electrochemistry; (6) radio-chemistry; and (7) organic chemistry. 

Many of the facts now taught in general chemistry could be deleted 
entirely or moved down to general science courses in the upper elemen- 
tary levels. A mere listing of compounds—and learning their formulas— 
not studied in the laboratory does not increase interest in chemistry. 
Selection of topics and coverage in depth is preferable to learning a little 
about much. 


A TIP FOR ADMINISTRATORS 


Some of the best K-12 science programs were formulated 
by local science teachers chosen from various grade 
levels working together as a committee. 


Some treatment of applied chemistry is important because only chemis- 
try can give a knowledge about the important materials, their properties 
and their use. It is important that such information is up-to-date, and that 
the textbooks are often revised in this respect. Of the many possible tech- 
nical processes, those should be selected which can be related directly 
to general chemical principles with special emphasis. on the national 
industry. Technical details should not be treated. 

Relationships between chemistry and other branches of science should 
be considered whenever theoretical or practical topics are common to 
each or a combination of two. 

To bring and keep high-school chemistry courses up-to-date and to 
create scientific attitudes, understandings, and interest in science, the 
seminar group stressed the necessity for: 


1. Physics and mathematics being taught to chemistry students so that 
students, at all stages, have the necessary knowledge of these courses to enable 
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them to appreciate chemistry and understand the physical and mathematical 
content of chemical courses, and to facilitate the introduction of the idea of 
the electronic atom and the application of physical principles and techniques 
to chemical development. 

2. Laboratory and lecture-room demonstration work by students at all 
stages in the teaching of chemistry. 

3. Emphasis in teaching, particularly at the high-school level, upon: (a) 
electronic theory and atomic structure; (b) chemical equilibrium; (c) energy 
considerations; and (d) elimination of unnecessary factual material, and the 
utilization of inorganic chemistry to illustrate chemical principles. 


Open-Ended Experiments 


Thirty-one open-ended laboratory experiments for high-school chem- 
istry have been compiled by the Manufacturing Chemists’ Association, 
and are now published by Henry Holt Company. They were prepared 
and tried by chemistry teachers, and have already been ws in 
classroom quantities by more than 6,000 schools. 


Designed for easy integration into the curriculum, they can serve, as 
a whole, to provide students with the equivalent of a full-year course in 
the subject. The student is asked to make a report on the experiment in 
his own manner, and to include evidence for his conclusions. This evi- 
dence is based upon careful observation in the laboratory. In no case is 
the student asked to supply a word in a prefabricated sentence. 


Open-ended experiments are distinctive because students cannot antici- 
pate the answers before they start the experiments. They must pose 
questions to nature, and then find the answers. Furthermore, on the 
basis of their laboratory experience, they are asked to make predictions 
and then to verify or disprove them. 


Materials used are those commonly found in high-school laboratories. 
Sometimes alternate methods of doing the same experiment are sug- 
gested. The stated specific objectives for these experiments are: 


1. To help teach principles of chemistry and their pena to indus- 
try, agriculture, and everyday living. 

2. To make the high-school chemistry laboratory a highly interesting and 
challenging experience. 

3. To capture or to develop further the enthusiasm of able students for 
careers in science. 

4. To foster intellectual activity by posing questions to be answered 
through laboratory experiences. 


These open-ended experiments can be used in a variety of ways. Some 
of these are: (1) for individual student experiments; (2) for a part of 
or an entire laboratory course; (3) for projects by clubs and informal 
groups of students; (4) for challenging experiences for able students; 
(5) for science fairs and other exhibitions; and (6) for certain experi- 
ments, different groups within a class can gather data on different aspects 
of the same problem. The results are collected and the class answers 
reached. Thus, research techniques are developed. 
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A TIP FOR ADMINISTRATORS 


Students need experiments that provide 
challenging opportunities. 


Semi-micro Programs 

Semi-micro laboratory techniques are used to a limited extent in high- 
school chemistry programs. Only 10.2 per cent of the 855 high schools 
visited in the Seven-State on Facilities and Equipment had this type of 
equipment on hand.® Some of the schools using this procedure do so in 
connection with qualitative analysis which is sometimes offered in con- 
junction with regular chemistry or as an advanced course for senior 
science students. 

There are a number of obvious advantages in using this method. Most 
important of these are: (a) smaller quantities of reagents are needed; 
(b) less space for storing equipment; (c) lower costs in equipping a 
laboratory and in replacing broken or damaged items; (d) greater factor 
of safety; and (e) developing greater precision in techniques. 


Advanced Chemistry Programs 

The importance attached to advanced programs in chemistry for above 
average students is evidenced by the number of high schools offering 
special courses. These are of several varieties and are usually elective for 
senior students.’ Prerequisites are variable, but two years of algebra and 
the regular course in chemistry are quite common. Credit in physics is 
desirable, but it can be taken concurrently in many schools. 

An analysis of the advanced courses discloses certain common trends. 
More time is spent, either in hours per week or in the number of semesters 
devoted to the chemistry course. Some high schools follow the college 
pattern of three class sessions and two laboratory periods, consisting of 
two to three hours each, per week. Much of the usual descriptive material 
is eliminated from the course syllabus. Higher mathematics is utilized to 
a greater extent in the new advanced courses. Quantitative measure- 
ments in conjunction with open-ended experiments and qualitative anal- 
ysis are preferred as a basis for laboratory work. 

Students completing these comprehensive courses are having fine 
success on advanced placement examinations given by many colleges and 
universities, thus eliminating the necessity for enrolling in the usual gen- 
eral college course. 


Reference Materials 

Developments in chemistry are taking place so rapidly that a single 
textbook can no longer meet the needs of either the teacher or his stu- 
dents. Moreover, the interests of students are different. If these interests 
are to be nurtured, up-to-date books and periodicals on a variety of 
chemical topics must be available. If the science facilities are adequate, 

* Koelsche and Solberg, op. cit., p. 63. 

'* New Developments in High School Science Teaching. Washington, D. C.: Na- 
tional Science Teachers Association. 1960, pp. 63-76. 
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these reference materials should be available in the reading area of the 
multi-purpose science room(s). Otherwise, they may be maintained in 
the school library and loaned to teachers and students as they are needed. 

Great foresight and care should be exercised by principals, librarians, 
and chemistry teachers in the selection of reference books and magazines. 
Excellent suggestions in pamphlet form are available from the U.S. Office 
of Education, National Science Teachers Association, the American Asso- 
ciation for the Advancement of Science, and the American Chemical 
Society. 

To continue their professional growth, teachers must have access to 
a source of new science texts, both secondary and college levels, and 
research reports on recent developments in pure science and methods of 
teaching. The following periodicals provide much of this information: 
The Scientific American; Science; The Journal of Chemical Education; 
School Science and Mathematics; The Science Teacher; American Biology 
Teacher; The American Journal of Physics; Physics Today; and Science 
Education. Many of these magazines contain material of interest to both 
teachers and students alike. 

Utilization of the cookbook type laboratory manuals and classroom 
workbooks, both with prefabricated format, has very little place, other 
than as reference material, in the developing program of high-school 
chemistry. 


A TIP FOR ADMINISTRATORS 


Are your teachers and students keeping abreast 
of the expanding realms of science? 


Audio-visual Aids 

“A number of studies show that the viewers of motion pictures are not 
merely passive, but that they can react with strong emotional responses, 
which have a motivating effect.”"' Furthermore, an analysis of research 
findings indicates that films can motivate students to spend time outside 
the classroom on reading material and special projects related to subject 
matter studied and viewed. 

The effectiveness of supplemental motion picture films, filmstrips, tele- 
vision programs, and other audio-visual materials in helping students 
develop interest in chemistry and understandings of basic principles and 
concepts is well established. It must be recognized, however, that these 
audio-visual aids are not teachers but teaching aids. According to May 
and Lumsdaine: ~ 

The kind and amount of knowledge and inspiration gained from a film 
depends to a large extent upon how and when it is used by the teacher and 
on the level of ability of the pupils... . The gain in knowledge and in other 
educational consequences are primarily functions of the instruction effect of 


"' Neale E. Miller. Graphic Communication and the Crisis in Education. Washing- 
ton, D. C.: National Education Association. 1957, p. 64. 
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utilization, pupil, and teacher variables with film variables. Thus the amounts 
and kinds of gains that would be expected to result from the showing of a 
film . . . without supplemental instruction by a teacher, both before and after 
the showing, would be substantially reduced.'* 


When films are used in place of the classroom teacher, students lose inter- 
est, the course becomes rigid, and teachers dislike having “substitutes” 
do their work. 

A large variety of filmstrips and motion pictures for use in the chem- 
istry classroom is available. The three major sources are: (1) state uni- 
versities; (2) commercial film producers; and (3) American corporations, 
such as oil refineries, steel companies, electrical equipment manufacturers, 
automobile companies, etc. State universities and corporations have film 
libraries. The films are available on a loan or rental basis. Many of the 
institutions have film catalogues that are available on request. Four class- 
room film and filmstrip producers are Erpi, Coronet, Encyclopedia Bri- 
tannica, and McGraw-Hill. 

Utilization of any audio-visual teaching aid should have as its basis 
these four principles: (1) motivation—the student must want something; 
(2) stimulus—he must notice something; (3) participation—he must do 
something; and (4) reinforcement—he must get something he wants.'* 
To provide the maximum learning potential, supplemental materials 
should coincide with the content of classroom and laboratory work. 


Evaluation 

Since the modern concept of teaching chemistry involves the develop- 
ment of attitudes, understandings, and problem-solving techniques, eval- 
uating instruments should present situations that require the student to 
make use of these desirable learning effects. Questions requiring memo- 
rized responses should be kept to a minimum. Frequent comprehensive 
examinations should contain questions on material covered in both class- 
room and laboratory work. These questions may be of several types; 
namely, true-false, multiple-choice, matching, short-answer essay, com- 
pletion, and story problem."* 

Several standardized chemistry examinations are available. The World 
Book Company, the Educational Testing Service, the National Science 
Teachers Association, and the American Chemical Society can provide 
detailed information on these tests. One of their functions is to provide 
the classroom teacher with data to compare local achievement with that 
in other places. 

Counseling and Guidance : 

The role of the chemistry teacher in a counseling and guidance pro- 
gram is to interest and nurture students in science and the science pro- 

‘® Mark A. May and Arthur A. Lumsdaine. Learning from Films. New Haven 
Yale University Press, 1958, p. 309. 


'* Miller, op. crt., p. 63. 
‘Clarence H. Nelson. Let’s Build Quality Into Our Science Tests. Washington 


D. C.: National Science Teachers Association. 1958, pp. 1-24. 
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gram. He should provide them with information concerning future 
courses and careers associated with scientific enterprises, such as research, 
teaching. and laboratory technology. Students should become familiar 
with the numerous opportunities developing daily due to the impact of 
science upon our health, environment, industry, transportation, and 
exploration. 

Provisions should be made to give students interested in scientific 
careers opportunities to work part-time in enterprises associated with 
those interests. For example, a boy enrolled in chemistry decides that 
he wants to become an analytical chemist. He could profit materially 
by Saturday and summer employment in a local assay office or a labora- 
tory of a manufacturing concern. Science teachers as a group can explore 
such opportunities and match students with jobs. 


Prerequisites for a Good Chemistry Program 

Success of high-school chemistry programs is dependent upon a staff 
of thoroughly qualified teachers, availability of adequate facilities and 
equipment, annual budgets with funds specifically earmarked for labora- 
tory supplies and equipment, and sufficient time for class and laboratory 
work. 


Background of Teachers 

During the past five years, a number of research reports on academic 
backgrounds of science teachers have appeared in professional periodicals. 
Several geographic regions of the United States were represented. A 


high correlation exists between the findings of the projects. The following 
data, taken from the 1958 Ohio study,"® is typical. 

Ninety-nine and one-half per cent of the chemistry teachers had some 
science credits in their collegiate backgrounds. This varied all the way 
from 11 to 125 semester hours. The median number of credits earned in 
the combined science areas of biology, chemistry, physics, geology, and 
astronomy was 48. 

Biology was included in the backgrounds of 72.5 per cent of the chem- 
istry instructors. The median number of credits earned was 19%. 

Chemistry was included in the academic backgrounds of 96.5 per cent 
of the teachers. The median number of credits earned was 19. Twenty- 
two per cent of the chemistry teachers had 10 credits or less, and 18.3 
per cent had 31 or more. 

Physics was included in the backgrounds of 77.7 per cent of the chem- 
istry teachers. The median number of credits earned was 12. Similar 
data for geology and astronomy were: 18.9 per cent and five, and 10 per 
cent and four, respectively. 

These findings indicate that chemistry teachers as a whole had credits 
in a median of two and one-third areas of science, thus providing them 
with relatively broad science backgrounds. The average depth of prepara- 

** Charles L. Koelsche, “Academic and Teaching Backgrounds of Secondary Science 
Teachers in the State of Ohio,” Science Education 43 March 1959, p. 137. 
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tion was 48 semester hours of credit in the combined fields of science. 
Included in this average were roughly 19 credits in chemistry. Three and 
one-half per cent of the teachers, however, had never earned a credit in 
chemistry! 


In-service Programs 

Because many chemistry and other science teachers had inadequate 
academic backgrounds, a number of in-service programs have been de- 
veloped. Best known are the academic year and summer institutes financed 
by the National Science Foundation and conducted by colleges and uni- 
versities in strategic locations throughout the United States. These insti- 
tutes offer courses in basic subject matter and modern developments, 
specifically designed for science teachers. The purposes are twofold; 
namely, to broaden subject matter backgrounds and to bring teachers 
up-to-date. 

Several of the large city school systems have their own in-service pro- 
grams. These consist of weekly classes, seminars, and workshops taught 
by well-qualified individuals. In many instances, these individuals are 
selected from the local teaching and supervisory staffs. Most of the pro- 
grams grant credit or special salary increments to the participants. All 
science teachers should be encouraged to avail themselves of these oppor- 
tunities for self-improvement. 


A TIP FOR ADMINISTRATORS 


Does the quality of your chemistry program improve following 
participation of the teacher(s) in in-service programs? 


Facilities and Equipment 

The importance of demonstration and individual laboratory work in 
science has been well established. Many high schools, however, continue 
to hold chemistry classes in regular classrooms and without laboratory 
work because of a lack of needed facilities and equipment. According to 
the findings of the Seven-State Facilities and Equipment Project,’® this 
is prevalent in 10 per cent of the high schools. 

It was further noted that equipment for teaching chemistry was rated 
good in 33.6 per cent of the schools visited; fair in 34.9 per cent; and 
poor in 31.5 per cent. Supplies were good in 44 per cent of the schools; 
fair in 32.7 per cent; and poor in 23.3 per cent. 

Moreover, 90 per cent or more of the high schools had the following 
presentation facilities in their science classrooms: chalkbvards, A.C. elec- 
trical outlets, picture projection equipment, running water, bulletin 
boards, lecture-demonstration desk, and gas outlets. Fewer than 30 per 
cent had science rooms containing elevated seating or elevated lecture- 
demonstration desks, D.C. electrical outlets, and compressed air outlets. 

Furthermore, 70 to 90 per cent of the high schools had the following 
science facilities in their laboratories: A.C. electrical outlets, storage cup- 


** Koelsche and Solberg, op. cit., pp. 22, 23, and 32. 
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boards, gas outlets on each desk, running water and a sink or trough on 
each table or desk, separate storage-supply rooms, and student equipment 
lockers. Fifty to 70 per cent had window and wall shelves, running water 
in laboratories but not on each desk or table, reagent and/or storage 
shelves, and fume hoods. D.C. electrical outlets and compressed air out- 
lets were available in laboratories of less than 25 per cent of the schools. 
Roughly two thirds of the schools had adequate stockroom storage 
facilities. 

Large high schools as a group had better presentation and laboratory 
facilities than the small schools. 


Fiscal Policies and Assignments 

Specific annual budgets for chemistry equipment and supplies are 
present in about three fifths of the high schools. Teachers should be able 
to depend upon an appropriate amount of money each year for needed 
materials. This would permit long-range planning and a steady improve- 
ment in the variety and quantity of laboratory and other instructional 
equipment. A guaranteed basic allotment per chemistry student is one 
ettective way by which budgets can be estimated. 

An increased emphasis upon laboratory work, both in the regular and 
advanced chemistry programs, requires a greater allotment of time for 
student participation. To meet this need, double laboratory periods are 
used in many high schools. This places added responsibilities upon the 
teacher who is, in the majority of instances, already overloaded. 


If teachers are going to be effective in bringing about an improvement 
in chemistry programs in the high schools, they must be allotted special 
time to do the added duties associated with their positions. These duties 
involve preparation for demonstration and laboratory work, maintenance 
of equipment, increased laboratory time, and keeping an up-to-date 
inventory of equipment and supplies. A portion of the needed time could 
be obtained by eliminating all duties unrelated to science teaching from 
the assignment of chemistry instructors with the exception of counseling 
students enrolled and interested in the science programs. 

Administrators and teachers interested in improving their facilities and 
equipment for chemistry instruction will find many valuable suggestions 
in the Purchase Guide for Programs in Science, Mathematics, Modern 
Foreign Languages** and School Facilities for Science Instruction.* 
Furthermore, a change in the procedures used for procuring chemistry 
equipment and supplies could result in a more efficient use of available 
funds. Only a small percentage of high schools pool orders and submit 
them to suppliers for bids; yet this technique is used by most business 
concerns. 


‘* Council of Chief State School Officers. Purchase Guide for Programs in Science, 
Mathematics, Modern Foreign Languages. New York: Ginn and Company. 1959, 
p. 336. 

‘* John S. Richardson. School Facilities for Science Instruction. Washington, D. C.: 
National Science Teachers Association. 1954, p. 266. 
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SUMMARY 

Chemistry has an important place in today’s secondary-school curricu- 
lum. Latest figures show an increase in the percentage of high-school 
students enrolled in chemistry. 

Scientists, college professors, secondary-school teachers, and science 
education consultants are working together to modernize the course con- 
tent and methods of teaching chemistry. Emphasis on a student-centered, 
teacher-directed classroom and laboratory; developing interests, under- 
standings, and problem-solving techniques; individual or small-group 
laboratory work of an open-ended and research variety; and the utiliza- 
tion of both inductive and deductive methods are contributing to an 
improved high-school chemistry program. 

Recommended topics to be covered in the basic high-school chemistry 
course are: energy changes; conservation of atoms and mass; crystalline, 
gases, liquid, and plastic systems; valence, nature of chemical bonds and 
structure; chemical equations; Law of Mass Action; mechanisms of re- 
action; thermochemistry; electrochemistry; radio-chemistry; organic 
chemistry; and applied chemistry. Relationships between chemistry and 
other sciences must be established. Room for these items can be obtained 
by deleting or moving down to general science much of the descriptive 
and factual information now taught in the chemistry course. 

Advanced chemistry courses are appearing more frequently. Some 
students completing them are by-passing freshman college chemistry. 

In order for a school to offer a good chemistry program, it must have 
thoroughly qualified teachers, adequate facilities and equipment, annual 
allotments for laboratory equipment and supplies, and a sufficient allot- 
ment of time for class and laboratory work. It is the duty and responsi- 
bility of school administrators to see that these conditions are met. 




























E. The Course in Physics 










RICHARD W. SCHULZ 


._— the forces at work on the science curriculum, one of 
the most comprehensive and most widely publicized has been that 
exerted on high-school physics by the Physical Science Study Committee.' 
Although it is still too early to evaluate the physics course which has 
emerged from the efforts of this Committee, the bold character of the 
program has encouraged many teachers, administrators, and school com- 
munities not only to modify the physics course, but, in addition, to re- 
examine the entire science curriculum. Thus, whatever other credits may 
accrue to the Committee’s work, its invitation to judicious change has 
been a major contribution to American science education. 












’ Physical Science Study Committee, Educational Services Incorporated, 164 Main 
Street, Watertown 72, Massachusetts. 
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ORGANIZING THE Puysics Course 
Traditional Pattern 

Physics is usually an elective subject offered in either the eleventh or 
the twelfth grade, more often in the latter. On a national basis, the enroll- 
ment in physics is about twenty-five per cent of the pupils included in 
the grade group in which physics is offered.*? The typical physics student 
is male, is above average in academic ability, has had at least one other 
high-school science, and has probably completed the minimum mathe- 
matics requirements of the college preparatory course of study. In addi- 
tion, he may have completed or be taking concurrently a course in 
advanced mathematics. 

The traditional physics course has changed very little in the past thirty 
years. The unit organization of the course is usually determined by the 
pattern available in high-school texts and includes mechanics, heat, wave 
motion (light and sound ), electricity, and modern physics. The following 
conclusions were reported in the First Annual Report of the Physical 
Science Study Committee and illustrate some of the important short- 
comings of the traditional organization as well as the dominant influence 
of the text. 


1. Textbooks in general reflect a scientific outlook that dates back half a 
century and is no longer representative of the views of the scientific community. 

2. Genuine attempts to remain abreast of scientific developments have 
given even the best textbooks a patchwork quality in which the unity of physics 
has disappeared. 

3. The sheer mass of material in the textbooks has become so great that 
it can no longer be reasonably taught in an academic year or even in two years. 

4. With the increasing application of science in the everyday environ- 
ment, physics textbooks have given over more and more of their attention 
to technology, thus further overloading the course and further minimizing the 
concepts of science itself, and its unity.* 


Reports by other organizations and individuals indicate that they 
share this dissatisfaction with the traditional organization. For example, 
in commenting on the unit organization of high-school physics, a joint 
committee of the American Association of Physics Teachers, the National 
Science Teachers Association, and the American Institute of Physics 
reports that: 


The excessive use of the “unit system”—based on the idea that education 
should be administered in a series of independent small doses—has prevented 
the subject from being developed as a logical entity and may therefore dis- 
courage the student from achieving any intellectual growth during the course.* 


Thus, school administrators and physics teachers should be able to 
anticipate strong support for any careful examination and modification 


*Source: U. S. Office of Education, Washington 25, D. C. 1956-57. 

‘First Annual Report of the Physical Science Study Committee, Recording and 
Statistical Corporation, 1958, p. 3. 

Walter Michels. “High School Physics—A Report of the Joint Committee on High 
School Teaching Materials,” Physics Today, X (January 1957), p. 21. 
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they might undertake in their physics program. An analysis of recent 
studies, reports, and course revisions suggests at least five trends which 
might serve as guide lines for teachers and administrators in the reorgan- 
ization of the physics course. 







Current Trends 

The artificial and illogical compartmentalization which has dominated 
traditional physics should be reduced. That this idea is not of recent 
origin can be seen from the following paragraph written in 1932. 








The integration of the physics course can be greatly improved if a very 
few large concepts be accepted as the basic organizing themes running through 
all the instructional units. For the high-school course it is suggested that the 
concept, the indestructability of matter and energy, and the concept, all 
physical phenomena are based upon energy transformations, be accepted as 
tentative organizing themes.5 











A TIP FOR ADMINISTRATORS 
The unity of physics should be reemphasized. 









More recent suggestions have come from such groups as the Physical 
Science Study Committee which has selected the concepts of energy states 
and wave phenomena to relate light, mechanics, electricity, and nuclear 
physics. Discarded completely are such familiar topics as hydrostatics 
and hydrodynamics as well as most of the technological applications. A 
conference of college physics teachers proposed, as unifying concepts, 
conservation of mass and energy, conservation of charge, waves, fields, 
molecular structure of matter, and the structure of the atom.* David 
Vitrogan in a report of the Science Manpower Project outlines a high- 
school course developed around the concept of energy.’ However, he 
calls attention to the fact that one unifying principle is not necessarily 
better than another, and the final selection of content should not result 
in discarding all old topics and retaining all new topics. The problem 
is merely one of organizing the course to emphasize the unity of physics. 
Furthermore, whether or not they are used as unifying principles, some 
of these important concepts are only mentioned incidentally in many 
physics classrooms. 




















A TIP FOR ADMINISTRATORS 








The relative importance of various topics must be carefully 
evaluated; less useful or less appropriate 
topics should be discarded. 







* A Program for Teaching Science—Thirty-First Yearbook, Part I. National Society 
for the Study of Education. Chicago: University of Chicago Press. 1932. p. 255. 

*“Improving the Quality and Effectiveness of Introductory Physics Courses,” 
American Journal oj Physics, XXV (October 1957), pp. 417-424. 

? David Vitrogan. Modern High School Physics—A Recommended Course of Study 
Science Manpower Project Monograph. New York: Bureau of Publications, Teachers 
College, Columbia University. 1959. 88 pp. 
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Administrators and high-school teachers who insist that colleges are 
demanding “complete coverage” should heed the advice of a conference 
of college physics teachers who reported: 

Physics, as a body of knowledge, is now far too extensive to receive ade- 
quate general coverage in an introductory course. The instructor must not 
sacrifice depth and understanding by attempting to cover too many topics in 
encyclopedic fashion. As one of our colleagues has well said: “Let us uncover 
physics, not cover it.” 

Unfortunately, the problem of selection in physics is far from solved 
as measured by the criteria proposed in Chapter I of this publication. 
Even the forward-looking program of the Physical Science Study Com- 
mittee has attacked the problem horizontally and at the twelfth grade 
level. What is desperately needed is a truly developmental sequence of 
activities from the Kindergarten through the twelfth grade. 

Isolated attempts to remedy one part of the science education pattern 
without relation to the other parts are apt to lead to some convulsive and 
abortive efforts which will hardly help to revive a system that is pretty close to 
a State of complete collapse.® 


A TIP FOR ADMINISTRATORS 


Students should be provided with quantitative experiences which 
are commensurable with their mathematical maturity. 


Although high-school physics courses often demand certain mathe- 
matical prerequisites, the usual classroom activities seldom involve more 
difficult concepts than those of elementary algebra, ratios, graphs, ex- 
ponents, and simple equations. The difficulty, however, is that 


the transfer of the mathematical concepts, taught on a symbol basis in the 
mathematics classroom, to the social and scientific applications is left to the 
pupil. Unless a definite effort is made to assist him in applying mathematics to 
science, he will continue to fail to solve equations and formulas which arise in 
the science classroom even when he has had little trouble in solving the same 
basic problems in the regular mathematics classroom. . . . Curriculum change 
in both science and mathematics is in order. This change should be in the 
direction of a much greater integration of the two subjects.!° 


Physics teachers must neither complain that their students are poorly 
prepared mathematically nor insist on the completion of unessential pre- 
requisites. Instead, teachers must accept a share of responsibility for 
reviewing old mathematical experiences and adapting them to new and 
unfamiliar contexts. In some cases, the physics teacher should expect to 


‘“Improving the Quality and Effectiveness of Introductory ‘Physics Courses,” 
American Journal of Physics, XXV (October 1957), p. 420. 
* Alexander Calandra, “Some Observations of the Work of the PSSC,” Harvard 
Educational Review, XXIX, (Winter 1959), p. 20. 
Arthur J. Hall. “Relations Between Science and Mathematics in the Secondary 
School,” THE BULLETIN, National Association of Secondary-School Principals, XXXVII 
January 1953), p. 94. 
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introduce the student to new mathematical concepts, but it should be 
remembered that students may be able to use a concept of relatively low 
quality before they master all of its associated techniques. For example, 
a physics student can use the sine of an angle in a simple optical problem 
even though he is unable to operate on trigonometric identities. One of 
the real reasons that physics is most often found in the twelfth grade may 
not be that the student needs more mathematical experience, but rather 
that he will be more highly selected and will possess more general matur- 
ity. In fact, when physics is studied with respect to the other sciences, 
there are strong arguments that the study of physics should precede that 
of chemistry and chemistry should precede biology. Administrators should 
be alert to the possible advantages of such a reversal of the usual science 
sequence. 

A final word must be said with respect to the place of mathematics in 
physics. Students can think mathematically without resorting to sym- 
bology. Concepts should not be reduced to symbols until the concepts 
are well understood. The practice of plugging numbers into formulas is 
common, and many students are prematurely forced into mathematical 
manipulations of concepts which they understood very poorly. For exam- 
ple, considerable development of the concept of acceleration should be 
provided before the student is permitted to use a conventional formula 
such as s = Y%at?. When students have neither the mathematical maturity 


nor the quality of physical concepts to justify symbological shortcuts, the 
use of formulas must be avoided if quantitative experiences are to be 
commensurable with mathematical maturity. 


A TIP FOR ADMINISTRATORS 


More time must be allowed for the development of basic 
understandings and for problem solving activities. 


The importance of understandings and problem solving activities in the 
science program has been discussed in Chapter I. A practical limitation 
on the extent to which these objectives can be attained is imposed by the 
proportion of time teachers allow for activities which develop these ob- 
jectives. But even as teachers free themselves from the constraining 
influence of the textbook and are less concerned with merely dispensing 
factual information, time will continue to be a major obstacle to compre- 
hensive instruction. There is need for immediate experimentation to test 
the effectiveness of such forward-looking ideas as those suggested in the 
pamphlet Images of the Future. Perhaps there is needless inflexibility 
in class sizes, schedules, and lengths of periods. 


J. Lloyd Trump. Images of the Future, National Association of Secondary- 
School Principals Commission on the Experimental Study of the Utilization of the 
Staff in the Secondary School. 1959. 46 pp. 
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A TIP FOR ADMINISTRATORS 


The textbook must be supplemented by a greater number 
of multi-sensual learning experiences. 


Reading and listening need to be enriched by demonstrations, labora- 
tories, films, monographs, reference volumes—by all of the devices through 
which the science teacher can stimulate students to see, to feel, to act, 
and to think. 


It is not enough to exhort students to read Scientific American and other 
sources in order to extend their knowledge. A carefully planned training is 
required to develop the attitudes and incentives necessary for continued study 
beyond what is covered in class. A set of study materials sufficiently stimulating 
to arouse interest and closely enough related to the materials of the course to 
be within the students’ reach is needed." 


INDIVIDUALIZING Puysics INSTRUCTION 


Even though the physics course of study is adapted to the problems and 
resources Of a specific school, there is no assurance that the classroom 
instruction will be equally well individualized with respect to the stu- 
dents. In fact, high-school physics is more often evaluated in terms of 
the course of study than in terms of the quality of classroom experiences. 
Practically, a teacher individualizes instruction by planning activities that 
take advantage of the maturation, interest, and previous experiences of 
each student as well as of what is known about how he learns. Individ- 
ualized instruction is never attained in the barren climate of a single, 
unimaginative pedagogical technique. Neither must each student be 
taught independently of each other student. However, as the students 
mature, learning should become more and more self-directed. 


Demonstration and Laboratory Experimentation 

James B. Conant has written that science emerges from the interweav- 
ing of fruitful concepts and conceptual schemes which are not only the 
result of experiments or observations, but which also, in turn, yield new 
experiments and observations.’* Both scientists and laymen agree that 
experimentation and observation are essential to scientific enterprise. It 
is incredible then that experimentation plays so minor a role in many 
physics classes. Administrators must insist on adequate classroom experi- 
mentation, but they must recognize that this requires considerable prepar- 
ation time, a degree of scheduling flexibility, a preparation area, a reason- 
able budget and facilities, and a limited class size. 

Demonstration experiments are commonly used to illustrate scientific 
facts, principles, and processes; to stimulate interest; and to create prob- 


'?J. A. Easley, Jr. “The Physical Science Study Committee and Educational 
Theory,” Harvard Educational Review, XXIX (Winter 1959), p. 8. 

‘* James B. Conant. On Understanding Science. New Haven 7, Conu.: Yale 
University Press, 1947. Pp. 24-25. 
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lem situations. The laboratory experiment on the other hand affords 
students firsthand experiences in observing, collecting information, devel- 
oping laboratory skills, bringing experimental and observational tech- 
niques to bear on a simple scientific problem, and, if properly conceived, 
practicing effective scientific communication as it relates to the prepara- 
tion of a laboratory report. Naturally, however, the latter outcome does 
not attach to a laboratory manual, cookbook type exercise. 


Educational research has not resolved the issue of the relative effective- 
ness of demonstration experiments compared with individual laboratory 
experiments. Rather, there is evidence that the two types of experimenta- 
tion complement one another. Whereas demonstration experiments re- 
quire less time, laboratory experiments provide a more direct, more fully 
sensual experience. 

The potential value of classroom experimentation in encouraging critical 
thinking and problem-solving activities is often overlooked. Commonly, 
demonstrations are devised to illustrate relationships known well in ad- 
vance by both teachers and students. When a demonstration fails to 
function properly, many teachers shrug off the malfunction and proceed 
to the next point of order. Instead, students should be encouraged to try 
to explain the malfunction and to repeat the demonstration under what- 
ever modified conditions seem practical. 


Similarly, in the student laboratory, experiments can be more than 
a completely predictable accumulation of data. Laboratory problems 
should be honest problems. Techniques should include proper controls, 
and students should be clearly aware of the limitations of the experiment. 
Teachers should not require all students to do the same experimentation 
at the same time. The open-ended experiment has gained national atten- 
tion through the set of chemistry experiments sponsored by the Manufac- 
turing Chemists Association. The principle of open-ended laboratory 
work is simply that each experiment should suggest and lead students to 
further experiments, usually related to the initial investigation. Thus, 
completing an experiment becomes less important than conceiving of 
new directions and then following through. 

The case for the problem solving laboratory is well presented by Paul 
DeH. Hurd. 


It cannot be assumed that laboratory experiments will automatically im- 
prove the student's ability to solve problems. Experiments should be devised 
which require the student to proceed with a learning-research technique. The 
student needs to discover errors, to select data, to weigh evidence, and to make 
judgments on his own. When experiments are planned with the expectation 
that all students are to get identical answers, problem solving is discouraged 
rather than encouraged." 


** Paul DeH. Hurd. “Teaching Problem Solving in Science Classes,” Problem 
Solving Through Science, Northern California Science Committee, Clyde E. Parrish, 
editor, May 1959. 
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Finally, many traditional physics experiments require inexpensive appa- 
ratus and are sufficiently simple and safe to be assigned as homework. 
Typical experiments which adapt to this “at home” technique involve 
simple measurement, force vectors, pendulums, thermometry, static elec- 
tricity, magnetic fields, and certain mirror and lens exercises. Alert teach- 
ers can think of others. In arranging such an experience, Ralph W. 
Lefler writes that 
apparatus should be available to him (the student) on a library-loan basis, 
as are books. Pupils are encouraged to do home study where they have the 
equipment available to carry out the simpler experiments suggested in the 
text. Better preparation and familiarity with the basic experiments release 
time for more advanced work and for individual junior research activity in the 
laboratory. Moreover, the school which uses its scientific apparatus “around 
the clock” can justify its investment more nearly than can the school where the 
apparatus is kept locked in the cabinets. Most pupils in physics have enough 
seriousness of purpose to assume responsibility for apparatus once they have 
been taught how to use it." 


Supplementary Reference Materials 

The commanding position of the textbook has already been emphasized. 
When a textbook is merely supplemented by routine experiences in an 
accompanying workbook and laboratory manual, the influence of the 
textbook is even more absolute. 


Sound training in the proper use of reference books is rare... . Differ- 
ences in interest, reading ability, and academic aptitude are not easily accom- 
modated under such a single-track, force-draft system. Nor does such a practice 
stimulate the inquiring mind; such stimulation, for any student, may require 
far greater depth of understanding than that provided by a single text or a 
combination of textbooks. It should be noted that textbooks are produced to 
provide for an assumed national common denominator of student interest and 
ability.1® 


Certain reference materials should be permanently available in every 
physics classroom. In addition, the school library should provide a broad 
selection of instructional materials which can be made available as the 
circumstances may require—in the physics classroom, in a library reading 
room, or on loan to the students. Excellent general suggestions for the 
science library can be obtained from the following publications of the 
American Association for the Advancement of Science." 

The Traveling High-School Science Library 

The AAAS Science Book List 


An Inexpensive Science Library 


Ralph W. Lefler, “Trends in High-School Physics,” THE BULLETIN, National 
Association of Secondary-School Principals, XXXVII (January 1953), p. 81. 
* Joint Committee on Improvement of Science Teaching, Improving Science Pro- 
grams in Illinois Schools. Urbana: University of Illinois. 1958. Pp. 51-52. 
The American Association for the Advancement of Science, 1515 Massachusetts 
Avenue, N.W., Washington, D. C. 
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Finally, mention must be made of the physics workbook. 


The use of a workbook is a custom most honored in observance and in 
some ways may be desirable, for a well-prepared workbook can aid the pupil 
to identify the important aspects of the assignment, can lead him to deduce 
applications of principles not set forth in the text, and can, in general, serve 
as a valuable guide to study. Workbooks which possess blanks which can be 
tilled in mechanically by locating appropriate phrases in the text are to be 
deplored, for here the pupil has a false sense of “having done his lesson” when 


the blanks are filled.!* 


Administrators must be alert for teachers who conduct a series of text- 
book-workbook lesson hearing sessions in the name of science. Few of 
the goals cited in Chapter I can be attained in such a learning climate. 
At the very least, teachers employing this technique should be asked to 
support their positions before administrators so that the purpose and 
values of workbook recitation are clear. 


Audio-Visual Aids 


Available materials for physics already range from a complete course on 
tilms,’® prepared commercially, to single photographs taken by teachers 
or students. Current support for the development of audio-visual aids by 
the Federal government and by various private foundations should pro- 
duce many fresh ideas which will need to be watched and evaluated by 
teachers and administrators. Especially significant may be the adapta- 
tion of educational television and the so-called teaching machines to the 
physics classes. 


Each audio-visual teaching tool has its own specific utilization techniques, 
but there is general agreement that the following principles apply to all: (1) 
they should be integrated with the curriculum; (2) they should be pre-studied 
in advance of classroom use; (3) they should be discussed with the class before 
use; (4) there should be ideas for follow-up activities; and (5) results should 
be evaluated.2° 


Experimental studies are not yet convincing with respect to the value 
of filmed courses or of educational television. For example, Scott reports 
that using the complete, filmed series in physics did not provide for 
enough variety and flexibility, was not particularly well liked by students, 
and was somewhat resented by teachers who disliked giving up most of 
their class time to “another teacher.”*! On the other hand, he found that 
teachers learned many helpful teaching procedures from the films. Two 


‘** Ralph W. Lefler, op. cit., p. 79. 

® Introductory Physics on Film. Chicago 11: Encyclopaedia Britannica Films Inc., 
425 N. Michigan Avenue. 1957. 

*° Donald T. Scott. “An Analysis of Teacher and Student Opinions of an Experi- 
mental Method of Teaching High-School Physics Through the Use of Films as Com- 
pared to Traditional Methods,” PhD Dissertation, University of Wisconsin. 1959. 

*? Thid. 
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other studies of the effectiveness of television in high-school physics 
showed little difference between television and conventional methods.2” 
However, these results are inconclusive and administrators should remem- 
ber that the issue is not resolved. One of the most critical problems is 
still to get affordable materials in the right place at the right time. 


EVALUATION 
Clarence Nelson writes: 


It is altogether incongruous to culminate a term of authoritarian, historical 
type of teaching with a problem solving, critical thinking type of final exam- 
ination. More frequently, however, the converse pattern prevails, namely, a 
strictly factual knowledge type of examination climaxes a term of exploratory 
activity in the classroom and laboratory. Teachers sometimes account for this 
by indicating that they do not know how or haven't time to construct the 
logical reasoning, problem solving, application, analysis type of test.?% 

Not only does this NSTA publication indicate how such test exercises 
can be developed, but it also includes an excellent bibliography to which 
teachers can refer for additional help. Among the types of written ques- 
tions which a science teacher can construct are those which test the stu- 
dent’s ability to recognize and appraise assumptions, evaluate hypotheses, 
understand science methodology, analyze experiments, formulate and 
test hypotheses, compare and contrast theories, and analyze data in rela- 
tion to a problem situation. Administrators will not be asking too much 
by insisting that physics teachers begin to build a more comprehensive 
program for evaluation. 


COUNSELING AND GUIDANCE 

The general role of the science teacher in counseling and guidance has 
already been outlined in Chapter I. The particular responsibility of the 
physics teacher relates to mathematics and the physical sciences. In this 
work, it is equally important that physics teachers encourage students 
with the proper abilities and attitudes to prepare for a career of teaching 
physics. The need for well-trained physics teachers for both secondary 
and college levels is continuing to increase, financial rewards are improv- 
ing, and the service rendered and the satisfaction gained in physics teach- 
ing should be enthusiastically explained to boys and girls. Many teachers 
permit students to help, as laboratory assistants, with the routine chores 
of the classroom. Although any student interested in science might profit 
trom such an experience, laboratory assistantships can be planned to 
provide exceptional opportunities for students who plan to teach. 

*? Max D. Engelhart; Edward C. Schwachtgen; and Mary M. Nee. “Chicago 
Public Schools Television Instruction Experiment in High-School Physics, American 
Journal of Physics, XXVI (September 1958), p. 349. Also see: George W. Hubbard, 
“The Effect of Three Teaching Methods on Achievement in a Senior High-School 
Physics Course,” PhD Dissertation, University of Oklahoma. 1958. 

** Clarence H. Nelson. Let’s Build Quality into our Science Tests, National Science 
Teachers Association. 1958. P. 24. 
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FACILITIES AND APPARATUS 


Administrators must encourage long-range planning for facilities and 
apparatus that will advance the objectives of the course and reflect the 
needs and resources of the students, the staff, and the community. It is 
impossible to prescribe these facilities in a single, universal list. Two 
helpful references are School Facilities for Science Instruction™* and the 
Purchase Guide for Programs in Science, Mathematics, and Modern For- 
eign Languages.** While the following points by no means constitute a 
complete list, they are of special significance to the facilities and appara- 
tus for physics. 

1. The facilities should be flexible and in general should include both the 
classroom and laboratory in a single room. 

2. Storage (some of it locked) must be available for small parts, bulky 
apparatus, and long pieces such as charts and support rods. 

3. Work space should be provided for teachers preparing demonstrations 
and for teachers or students conducting individual investigations. This space 
is so vital to modern physics instruction that schools lacking such space should 
give this need top priority. 

4. Every physics classroom should contain a reading or reference area, 
as well as a demonstration area. 

5. Tools and raw materials should be available to make, repair, and 
adjust apparatus. Simple homemade demonstations make an important con- 
tribution to the students’ physics experiences, but, like other science teachers, 
physics teachers need a source of petty cash for small, local purchases for 
which a need arises one day for the next. 

6. Physics classrooms must have running water, gas, and electricity— 
110-volt variable AC and low-voltage, variable DC. In addition, a hook or 
eye in the ceiling should be available for hanging heavy apparatus. 

7. Duplicating facilities, a darkroom, display cases, and a room for private 
conferences must be conveniently located if not directly adjacent to the physics 
classroom. 

8. The physics classroom must be darkened for many experiments and 
demonstrations as well as for films; therefore, shades are essential. 

9. Carts should be provided for transporting supplies and apparatus from 
the storage facilities to the laboratory and demonstration areas. 


Tue PSSC ProcraM 

This program has received so much attention in the reorganization of 
high-school physics that special mention must be made of it in this brief 
summary of the course in physics. As already pointed out, a final and 
convincing evaluation of the program is not yet available. Much remains 
to be learned. However, it is already clear that the laboratory suggestions, 
certain of the motion pictures, and the series of supplementary mono- 
graphs are outstanding supplementary materials. Administrators should 
make sure that physics teachers will have these materials as they are 


** John S. Richardson, editor. School Facilities for Science Instruction. Washington 
6, D. C.: National Science Teachers Association. 1954. 

*® Council of Chief State School Officers. Purchase Guide for Programs in Science, 
Mathematics, and Modern Foreign Languages. New York: Ginn and Company. 1959 
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made available. What seems to be a reasonable evaluation of the PSSC 
program to date appears in the winter issue of the Harvard Educational 
Review.** Administrators should share this report with their physics 
teachers. 


SUMMARY 


This chapter has attempted to identify and discuss some of the prob- 
lems of the basic course in high-school physics. These have included 
organizing content, individualizing instruction, and providing adequate 
facilities and apparatus. The responsibility for developing quality physics 
rests mutually with the teacher and with the administrator. Although 
some schools may be offering applied physics, advanced physics, or dual- 
level courses in introductory physics, no attempt has been made to discuss 
these alternatives individually, for improving the physics program must 
begin with a careful re-examination of the basic course—its purposes and 
its place in the K-12 program of school science. Special provisions for 
academically talented students are reported in Chapter V and new ideas 
not necessarily experience tested or proven are described in Chapter VI 
of this publication. Finally, steps through which the administrator can 
take immediate action to improve the science program are listed in 


Chapter VII. 


However, as emphasized in the 1953 Report of the Conference on 
Nationwide Problems of Science Teaching in the Secondary Schools, 


The “quality” of our science teachers is crucial, for these teachers create 
the atmosphere and viewpoint within which the teaching influences the devel- 
opment of children. Books, equipment, buildings, curricula, and administration 
are only aids to better instruction. Unless the teacher has the intellectual and 
emotional maturity, the vision and ability to utilize these aids effectively, he 
cannot arouse desired ideas and attitudes in the pupils.?" 


Recent emphasis on the preparation of physics teachers has been high- 
lighted by numerous educational opportunities sponsored by the National 
Science Foundation and various private organizations. It is imperative 
that administrators encourage and insist that teachers continue their 
professional growth, not only through special workshops and institutes, 
but also through participation in science teacher organizations and 
through constant reading of professional journals. 


**“& Symposium: The Physical Science Study Committee,” Harvard Educational 
Review, XXIX (Winter 1959), pp. 1-36. 

* Report of Conference on Nation-wide Problems of Science Teaching in the 
Secondary Schools, “Critical Years Ahead in Science Teaching,” Cambridge: Harvard 
University Press, 70 Garden Street. 1953. P. 9. 














Chapter V 


A Program for the Academically Talented 


in Science 
CHARLES E. BISH and MINNIS GILLILAND 


‘Tie principal, as he attempts to implement a program for the aca- 
demically talented in science, will find his administrative ingenuity 
particularly challenged by problems relative to the following activities: 
articulation, programming, selection and training of teachers, grading 
procedures, program evaluation, and community relations. No one blue- 
print will serve all principals, or all schools. But in each of these activities, 
certain basic considerations become apparent. 


A TIP FOR ADMINISTRATORS 


Ask the faculty this question—How well have we identified 
the academically talented? Discuss the answer. 


PROBLEMS OF ARTICULATION 

A successful program for the academically talented in science, or in 
other areas of the curriculum, cannot be confined to a single level of the 
educational system. 

Joanne Marie Getchell, a Massachusetts youngster, tells of her experi- 
ences as a student in a “gifted” class in elementary school in the early 
40s. Her only criticism of the program was that it ended too soon. “How 
much better it would have been,” she writes, “if we could have con- 
tinued this special class activity through high school!”! 


Articulation Among Programs 

There is need for articulation between grades in the same school, be- 
tween different programs (such as college preparatory, commercial, gen- 
eral, and honors, where and if these exist), between different schools of 
the same level, and particularly, as pointed out above, a need for coopera- 
tion between the elementary, junior high, or senior high school, and 
between the secondary schools and higher institutions. 
Articulation Among Grades 

Numerous studies confirm the necessity for continuity in programs 
established for the academically able, and several trouble spots have been 
identified. The study just completed by the NEA Project on the Aca- 


‘ Joanne Marie Getchell. “I Went to a Gifted Class.” The Massachusetts Elemen- 
tary-School Principal; The Gifted Child. Vol. 4, No. 1. March 1956, p. 54. 
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demically Talented,? in cooperation with the National Association of 
Secondary-School Principals, devotes many pages to the discussion of this 
problem. Of particular interest to the secondary-school principal will be 
the chapter on “The Administrative Challenge.” 

A previous study made by the same project and published in 1959,* this 
time in cooperation with the National Science Teachers Association, has 
this to say concerning articulation of the science program for the aca- 
demically talented: 

The growing concern for a K-12 science program promises to yield rapid 
improvement in standards of science teaching at the earlier levels. Teachers 
are finding that much of the material formerly taught at the junior high-school 
level can successfully be included in elementary science programs. For these 
and other reasons, we are faced with an ultimatum to up-grade science teach- 
ing at the junior high-school level or to lose the interest of these youth through 
boredom. 


A TIP FOR ADMINISTRATORS 


Bring together your elementary and junior high-school 
teachers to discuss articulation. 


Once the necessity for continuity is agreed upon, how does one go 
about achieving it? The next chapter in this publication, outlining new 
trends in the teaching of science admits that “the picture of science pro- 
grams at the junior high-school level is not as clear as at the senior high- 
school level,” and the author further points to the fact that there has been 
developed little or no definitive research as to grade placement of mate- 
rials at this level. 


Identification of the Talented 

One effort, which will help to bring about a climate conducive to 
smooth articulation, has to do with identification of the talented by means 
of reliable and complete pupil information records. In this matter, 
administrative cooperation between separate schools is essential. 

Ideally, student folders will include intelligence and achievement test 
results, interest records, grades, teacher comment, and health statistics. 
Too often such information is not readily available, or is incomplete. 
But whatever information the principal has at hand will form the founda- 
tion tor the programming he will do for the talented students entering his 
school. He will, of course, also see the necessity himself for providing 
complete information on students leaving his school through normal 
promotion or transfer to another school. 


* Administration: Procedures and School Practices for the Academically Talented 
Student in the Secondary School, NEA Project on the Academically Talented Student 
ind the National Association of Secondary-School Principals, Washington 6, D. C. 

Science for the Academically Talented Student, NEA Project on the Academically 
lalented Student and the National Science Teachers Association. Washington 6, 
D. C. National Education Association. 1959. 
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A TIP FOR ADMINISTRATORS 


Appoint a committee to review and recommend changes in student 
transcripts in reference to the academically talented. 


Articulation in the Special Program 

Another potential trouble spot in articulation can develop within the 
framework of the special program itself. If a school has, for example, 
special science offerings set up along tracks, the principal will be respon- 
sible for maintaining the necessary flexibility which will allow students to 
move smoothly along, or, if necessary, to move back and forth across 
tracks and grouping arrangements. 

An administrative technique which may be used to strengthen articula- 
tion lies in the appointment of faculty committees for the purpose of pre- 
venting overlap or repetitiveness of teaching materials. These committees, 
consisting of persons from the elementary feeder schools and the junior 
high schools, can do much, not only to improve special course offerings 
in science for the academically talented student, but to develop a better 
balanced science program for all students. 


The Small Secondary School 

The small secondary school will find it necessary to make provision 
for the rapid learner within the one class it can offer in each science area. 
Special “depth assignments,” opportunities to work in “open-ended” 
experiments, the “special interest projects,” and the more challenging 
concepts in related areas‘ will be necessary to meet the needs of the 
superior and deeply interested student. 

Here the principal will need to provide some time in the teacher’s day 
for planning. This may require more over-all teacher time, and may 
necessitate extra spending. But no program can provide more effective 
learning without some expenditure of funds. 


Articulation Between High School and College 

One other phase of articulation will demand the attention of the 
secondary-school principal as he sets up a program for the academically 
talented science student—articulation between the secondary-school pro- 
gram and college. 

Advanced credit, or the advanced placement program, and combined 
college and high-school programs for able students living in areas where 
part-time college attendance is possible are generally inaugurated for 
two purposes. One attempts to achieve better articulation between high 
school and college in general and for all college-bound high-school grad- 
uates. The other attempts to provide special attention for the superior 
student and to encourage independent study on his part. 





‘Science for the Academically Talented, op. cit., p. 12. 
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Barnette notes that “little attention, in general, has been paid to the 
superior student who has excess high-school credits which might duplicate 
certain college courses.”® 

A TIP FOR ADMINISTRATORS 


Plan a conference of high-school teachers and college 
representatives to discuss articulation. 


This and other problems must be worked out by the principal in com- 
bination with his science faculty, particularly in the small secondary 
school which does not have counseling service as such. The talented 
science student may take advanced courses in a nearby college at the 
same time he is finishing up his regular secondary-school work. Or he 
may be allowed to enter college before completing his last year in second- 
ary school if his performance on the required examinations so recom- 
mends. Or he may take certain examinations during his last year in 
secondary school which will give him advanced standing in college-when 
he begins at that level. 

Administrative provisions for such a student will include a careful 
review of his work and program to make certain that he maintains the 
required average in his science studies for the standards of the university 
he is to be examined by, that he has the necessary units over sixteen 
which are required by some institutions, and that the records and recom- 
mendations “introducing” him are complete and accurate. 

The secondary-school principal should have available the necessary 
college syllabuses, and he may need to arrange for certain science faculty 
people to take time from their regular schedules to help the talented 
students in preparation for their special college qualifying examinations. 
In helping the science students with such preparation, the principal wili 
keep in mind that considerable independent study may be necessary on 
the part of the student, and some provision may need to be made in this 
direction. 

Of interest in this connection, it might be recalled that college coun- 
selors often discourage science students “of no unusual ability” from 
attempting advance placement examinations because of the handicap 
present in attempting to master advanced college-level courses without 
top-level laboratory facilities and/or enough opportunity for independent 
and supervised experiences. The principal will recognize a potential 
danger to the success of talented science students in this area, too. 

One other consideration of the talented college-bound science student 
—the transition between the secondary school and college can be a diffi- 
cult one. Personal and social adjustment may enter into the picture sig- 
nificantly, particularly for the accelerated. The principal, in his role as 
counselor, will advise with both parents and pupils concerning choice of 
and the course of study to be pursued. 


W. Leslie Barnett. “Advanced Credit for the Superior High-School Student.” 
Educating the Gifted, J. L. French, ed. New York: Henry Holt and Co. 1959, p. 303. 
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If the college-bound, academically talented science student has had 
the opportunity to move smoothly from elementary through senior high 
school, finding at each level the challenge and opportunity necessary to 
his development, he can expect an equally successful experience awaiting 
him in college. 


PROBLEMS OF PROGRAMMING 

Individual pupil programming is a basic responsibility of the secondary- 
school pfincipal and, even in the absence of special programs for special 
groups cf students, is one which requires considerable planning. 

The next chapter of this publication describes a number of new pat- 
terns and programs. As the principal undertakes to adapt some of these 
ideas toshis own situation in setting up or strengthening an already exist- 
ing pro¥ram for the academically talented in science, some special 
administrative procedures will probably be necessary. 


Enrichment. 

The kind of provision anticipated for the talented science students will 
make considerable difference in programming. Enrichment within the 
regular classroom, for example, is obviously the easiest plan for the prin- 
cipal to implement. The major challenge is that faced by the science 
teacher. Earl M. McWilliams writes: 


Our bright children live in a world where every day brings forth some 
exciting new development in the field of science, and the teachers of this sub- 
ject have found that they can enrich the school-room experiences by capitalizing 
upon the science hobbies and reading which the pupils are enjoying outside the 
school. In countless science classrooms, individual and group projects are 
demonstrating pupils’ interests and their intensive work on scientific topics to 
a degree that proves how worthwhile it is to provide such activities with the 
school program.® 
Acceleration 

Acceleration is also relatively easy to provide. Accelerating a single 
student, for example, has almost no impact on programming. The accel- 
eration of groups of students, however, can be quite complex, requiring 
decisions on the groups with which the accelerees are to be placed, as 
well as problems of class size when some are removed from their normal 
grade. 

If the acceleration within grades eight and nine brings material down 
to a lower grade than where it is normally assigned (as, for example, 
offering general science or elementary algebra at the eighth-grade level 
instead of the ninth), additional provisions must be made for the students 
when they reach the grade where the material is usually used. Or, for 
example, if substantially all of the traditional general science material 
usually taught in the junior high school is taught in the elementary grades, 
plans must be made to develop new material for the seventh-, eighth-, and 

“Earl M. McWilliams. “Enrichment Practices for Gifted Junior High-School 
Pupils.” Educating the Gifted, J. L. French, Ed. Henry Holt & Co. 1959, p. 273. 
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ninth-grade area.*? This may mean additional library materials and pos- 
sibly some additional laboratory equipment. 


Grouping 

Grouping by ability is affected not only by size of school, but also by 
the number of periods in the school day, the number of teachers qualified 
to teach in more than one field, the policy concerning double periods for 
laboratory and finally, the courses for graduation. 

When science students are to be grouped according to their varying 
abilities in other subjects as well as in science, program making takes on 
additional proportions. Scheduling, assignment of students to special 
classes, and establishing heterogeneous groups for home room and non- 
academic subjects require guidance and counseling and can create many 
problems. That they can be solved, however, is proved by the fact that 
this method of handling gifted students is being employed in a growing 
number of schools. 

The principal may set up advanced placement classes or arrange for 
part-time attendance at a nearby college or university. As was pointed 
out earlier, the principal must anticipate the kinds of courses these stu- 
dents will need in preparation for participation in such programs, possible 
grouping arrangements, and provision for taking the necessary examina- 
tions. } 

Part of the problem of ability grouping for the bright science student 
solves itself, at the secondary-school level at least, through the system of 
electives. Other aid factors in large schools and communities include the 
numerous ideas listed in Chapter IV of this publication, opportunities 
found in plans like the Joe Berg Foundation Plan and others. But where 
local opportunities, resources, and facilities are limited, much remains as 
the special challenege of the principal. 

The key to the success of any plan is flexibility. If a student’s perform- 
ance fails to meet the standard set for the special group, he must be 
able to move back into the regular class—and to do so without penalty 
or social stigma. By the same token, students not at once identified as 
eligible for a special class, but who later give evidence of ability to 
perform at a more advanced level, must have the opportunity of joining 
the special section. 

In connection with programming, the principal may be interested in 
examining the publication Images of the Future,® which suggests a bold, 
new pattern for the organization of the school of the future. Its implica- 
tions for programs for the “gifted,” as well as for all American school 
children, are significant. In the final chapter the author outlines a num- 
ber of suggestions which, with some adaptation to local conditions, might 
prove helpful in programming, both for the academically talented and 
for others. 


’ Science for the Academically Talented, op. cit., pp. 50-51. 
*J. Lloyd Trump. Images of the Future. Comm. on the Experimental Study of 
the Utilization of the Staff in the Secondary-School. NASSP. 1959. 
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PROBLEMS OF THE TEACHER OF THE ACADEMICALLY TALENTED 


In one of New York’s special high schools for talented students, the 
teachers of the honor classes were evaluated by their students as part 
of a survey.® In reply to the survey questions and in personal interviews 
following, the students identified seven major qualities which they thought 
important in teachers of the talented. They expected their teachers to be 
knowledgeable in the subject area, to be skillful in presentation, to estab- 
lish and maintain good teacher-pupil relationships, to understand stu- 
dents, to be personable, to be well educated in many areas, and to be 
interesting and enthusiastic. 

The Educational Policies Commission of the National Education Asso- 
ciation has recommended that the teacher of the “gifted” should have all 
of these traits plus some others, including an inquiring mind, ability to 
stimulate and inspire, modesty and a sense of social and professional 
responsibility, freedom from jealousy, freedom from excessive sensitivity 
to criticism, and understanding of educational psychology with special 
knowledge of the psychology of gifted children. 

Assuming a special science program which is just beginning, and is, 
therefore, on a relatively small scale, the teachers of the scientifically 
talented will probably be selected, from the present science faculty. As 
a program expands, and as replacgments and additions need to be made, 
others will no doubt be recruited expressly for the talented student pro- 
gram.’ The chapter in Images of the Future on the selection and train- 
ing of teachers for the talented is particularly stimulating in this connec- 
tion. 

In general, the characteristics sought in teachers of the talented are 
the same ones that make good teachers for any children, but to a height- 
ened degree. And since special concern for the scientifically talented is 
still relatively new in the education program, and courses in education of 
the scientifically talented children are far from common, in-service train- 
ing for these teachers is highly desirable. 

In some communities, in-service workshops have contributed to meet- 
ing this need. Other localities have defrayed the costs of summer school 
so that teachers may be better able to meet the challenge of the talented." 
Still others have provided consultative services so that persons with par- 
ticular expertness may advise and share their knowledge with the teachers 
of bright students. Community resources such as the Berg Foundation 
Plan utilizes have been specifically designed to assist the talented young 
scientist of the future. The stimulation of these seminars on the faculty 
members assigned to work with the programs can be quite significant. 


* The Gifted Student in the New York City Schools. New York: Board of Educa- 
tion of the City of New York. 1959, p. 48. 

° Tbid., pp. 31-34. 

‘tA list of Teacher Training Institutions offering courses in the Academically 
Talented is available free upon request at NEA, Room 715, Project on the Academi- 
cally Talented Student, 1201 16th Street, N.W., Washington 6, D. C. 
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Because of the importance of continuing training, it must be the respon- 
sibility of the principal to explore means by which it may most efficiently 
be carried out in the local community. Certainly if science teachers are 
to do their best in this rapidly advancing field, they require all possible 
help. 

A more detailed study of the teacher of the academically talented 
science student may be found in the NEA-NSTA publication Science for 
the Academically Talented Student. 


PROBLEMS OF THE GRADING PROCEDURES 


A major obstacle to a workable talented-student program in science in 
many instances has been the hesitant attitude of some of the eligible 
students themselves, traceable largely to grading techniques. Admission 
to college, scholarship help, job placement, and many other opportunities 
depend heavily upon the student’s academic record. 


A TIP FOR ADMINISTRATORS 

Review the grading procedures in your school. 

It is not surprising, then, that some students, even among the brightest, 
hesitate to place themselves in a situation where they may be penalized 


for their greater ability. In other words, a science student who is clearly 
at the top of an average class may be around the middle, or even near 


the bottom of a “gifted” class. He may well be reluctant to be graded 
in comparison with a group where his abilities show up to less advantage 
and where his performance may not be outstanding. Science for the 
Academically Talented has this to say: 


The teacher of the talented must strive constantly to maintain a proper 
perspective of what is truly the average of the student body. Classes of aver- 
age students or ungrouped sections may provide this perspective. An average 
grade should be a warning to the talented student that he is performing below 
his ability. If a student in a special group is working to capacity but merits 
only an average grade, there is a real possibility that he has been improperly 
selected. In either case, he should be removed from this class before such a 
grade reaches his permanent record. Weighting the grades of those students 
in honors sections is sometimes used.'* 


Perhaps no solution which will be agreeable to everyone can be found, 
but recognition of the problem and careful and continuing study of it 
should certainly be a major task of the principal and his staff. 


PROBLEMS OF EVALUATION 
The inauguration of a program is only the first step. Even the simplest 
tollow-up procedure is desirable, and in fact, essential. It is generally 
agreed that such follow-up is relatively easy, since the talented students 
often come from good homes and usually have a cooperative attitude. 


‘* Science for the Academically Talented, op. cit., p. 133. 
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By continuing follow-up the community will know of the achievements 
and activities of the persons who have benefited from the provisions for 
the academically talented. 


A TIP FOR ADMINISTRATORS 


Plan for follow-up studies of your gifted student plan. 


In California, the State Study Project has focused attention on evalua- 
tion procedures, including intelligence test scores; achievement data; 
personality and sociometric studies; and reactions of parents, teachers, 
and pupils. Attempts to evaluate the progress of pupils in science and 
other programs, as well as in control groups, are expected to yield valua- 
ble information on the efficacy of the different programs and on the 
extent to which the bright students are profiting from the opportunities 
afforded them. 


PROBLEMS OF COMMUNITY RELATIONS 


The establishment of a program for the academically talented in science, 
and later its specific features in a particular school, will be shaped by the 
community climate. The development of friendly attitudes toward the 
whole concept of special provisions for the bright students is a basic task 
of administration, and bringing about a wholesome community feeling 
toward the sciences is particularly challenging. The principal must be 
sensitive to the community’s attitude toward academic pursuits and edu- 
cational values in general, for the child’s attitude and approach will be 
significantly influenced by it. 

In addition to being responsive and willing to accept the idea of special 
education for scientifically superior students, the community must be 
encouraged to play an active role in the program. Dr. McKibben’s account 
(p. 151) of the Saturday science program in biology, for example, illus- 
trates desirable community involvement. Participating in the project at 
one time or another were newspaper people, biologists connected with 
marine laboratories in the area, the PTA, and school personnel. 

The Berg Foundation Plan, which identifies its purpose as “National in 
Scope—Grass Root in Concept,”'* describes its plan for action as the 
“effective utilization of existing community resources.” Pointing to the 
fact that excellent resources to provide a program for talented science 
students exist in many communities, the Berg Foundation proposes that 
seminars be established to aid in tapping these resources. Obviously, in 
the establishment of programs of this sort, the school principal will play 
a key role. Not only must he be constantly on the alert to discover such 
opportunities, but he also may then be obliged to “sell” the program 
locally. 


*® Science Seminars—An Operational Guide. The Berg Plan for Advancement of 
Science. Chicago: The Joe Berg Foundation. 
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A TIP FOR ADMINISTRATORS 


Analyze community resources. Use them. 


The principal will not be the only one who can discovér and promote 
useful community-school contacts, whether on a national or local level, 
but, since he is already involved to a great or lesser degree.with public 
relations, his many contacts will be valuable in furthering the talented 
student program. 

It is well to remember that the community can provide opportunities 
tor able children even before they attain school age. To the alert prin- 
cipal, a community's libraries, museums, and other special services and 
facilities are indication to him of his opportunities in that community. 
Public interest in science exhibits and other school-sponsored projects for 
outstanding academic ability will further refine his understanding of the 
community. Such understanding and the action appropriate to it are the 
essence of a good public relations program. 


CONCLUSION 
Passow says: 


To move toward the development or improvement of an environment 
which fosters talent development, schools should consider testing whatever 
modifications . . . promise to increase program flexibility. . . . Whatever 
modifications are attempted in a school should be carefully evaluated to see 
whether they are simply different or whether they actually contribute to more 
effective attainment of educational goals for the gifted.' 


The principal will play a key role in the setting up, modifying, and 
evaluating of the program for the academically talented in science in his 
school. Equally important, his moral support will be of incalculable value 
in supporting the efforts of everyone involved in the program. 


** A. Harry Passow. Enrichment of Education for the Gifted. Chicago: National 
Society for the Study of Education. 1958. 











Chapter VI 


New Developments 
in Secondary School Science 


MARGARET J. McKIBBEN 


‘hon time is right for change in our high-school science programs. And 
change there certainly is today—more than that brought about by two 
world wars or a depression. In the past, many educators and laymen 
looked askance at traditional general science, biology, chemistry, and 
physics content and sequence. They are now aghast at the “crash pro- 
grams” which have mushroomed overnight to replace them. It is impor- 
tant to know that a change is in order. It is perhaps more important to 
decide what change. 

In spite of the large number of “crash” programs, many of the recent 
developments are the result of carefully considered youth-school- 
community studies. A recent study' of these reveals certain emerging 
trends. 

1. There is an increase in ability grouping. 

2. School programs are being extended outside normal school hours 

through evening, Saturday, and summer programs. 

3. There is greater use of non-school personnel and facilities for teach- 

ing purposes. 

4. There is an academic strengthening and modernizing of high-school 

science courses. 


EXAMPLEs OF ABILIty GROUPING 

Three- and even five-track programs are not uncommon. Homogene- 
ous grouping places a burden of student identification on school adminis- 
trators, guidance personnel, science supervisors, and curriculum special- 
ists as well as science teachers. Differentiated programs must be sched- 
uled, students tested and interviewed, and records kept. But results of 
learning studies are in favor of grouping and most of those concerned 
with such programs agree that the results obtained are worth the effort. 

One common three-track pattern is shown here. The solid lines of 
progress indicate that students usually move along one track. The broken 
lines indicate that transfer is possible when a student’s work indicates it 
may be desirable. In the program described, seventh-grade general 


"New Developments in High-School Science Teaching. Washington 6, D. C 
National Science Teachers Association. 1959. 
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science is not divided into low and high groups. In the eighth grade, 
students of above average ability (Track I) complete much of eighth- 
and ninth-grade general science in one year; they are then ready for 
biology in the ninth grade. Track II ninth-grade general science may 
differ from Track III general science in study units in greater depth and 


in having more individual and group laboratory work. 
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Students in Track I then complete chemistry in the tenth grade, physics 
in the eleventh grade, and are free to take an advanced course in the 
twelfth grade. 


Track II students may enroll for biology in the tenth grade followed 
in the eleventh by regular or applied chemistry or physics or physical 
science. Track III students, lacking the ability to profit greatly from 
academic science courses, will probably take a physical science course 
in the eleventh or twelfth grade to complete their science training. 

Earth science is a common offering for more able ninth-grade science 
students. This would thus place biology at the tenth-grade level. Placed 
at the eighth-grade, as is less commonly done, it would permit an un- 
broken science sequence with a second year of science in the twelfth 
grade. 

Until recently, physical science has been a terminal course offered in 
the upper high-school grades for those of less than average interest and 
ability—as for example in the Track II and III programs shown in the 
diagram. More recently, however, physical science courses have been 
introduced at the junior high-school level. Such courses, given before or 
after general biology, have been offered as substitutes for general science 
in order to round out the science programs of those planning to specialize 
in science as well as those who are not. 
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Advanced Placement Program courses are a popular choice of students 
of greater than average ability and interest for their second year of a 
science. Other honors courses for the twelfth year include seminars, 
research courses, and specialized ones such as field biology, microbiology, 
and organic chemistry. 

In any case, the tracks should be flexible so that students can move 
from one to another when the need arises. Such changes would involve 
the teaching staff of a school, the guidance personnel, parents, and the 
student himself for placing him in the part of the program most advan- 
tageous to him. 


A TIP FOR ADMINISTRATORS 


Appoint a science faculty committee to study the problem 
of providing for the gifted in science. 


EXAMPLES OF EXTENDING THE SCHOOL Day to Out-or-ScHooL Hours 

Summer, Saturday, and before-or-after-school scieace programs have 
become increasingly popular means of multiplying the effect of the science 
program. Many, though not all of them, are for those of greater than 
average ability and motivation in science. Some emphasize projects; 
others emphasize field trips, visiting lecturers, or some other type of 
activity. Some provide credit toward graduation, while others are non- 


credit courses. Many have carefully planned programs; others are rela- 
tively unstructured. 


Summer Programs 

One school had a successful eight-weeks summer science project pro- 
gram for students from the eighth through the eleventh grade under the 
direction of three faculty members. Projects which were largely biological 
in nature were under the supervision of a biology teacher and those in the 
physical science field were supervised by a teacher with a physical 
science background. The third faculty member had administrative re- 
sponsibilities and served as the chief consultant. In a few instances, scien- 
tists were called in to provide needed subject matter background. 

Lectures and discussions were held to a minimum and group field 
trips were not planned. Individual students were encouraged to seek 
outside help with their projects. Daily written records of work were kept 
and, during the course of the summer, three oral progress reports were 
made by each student in a daily after-lunch period. 

A large city system adopted a proposal for a summer science program 
for public, private, and parochial school students, grades 7-12. Three 
centers were established and 180 students were selected on the basis of 
IQ, reading ability, interest in science, and recommendations from science 
teachers and principals. The schools serving as centers were chosen 
because of their geographical location. Three teachers and 60 students 
were assigned to each center and divided into biology, chemistry, and 
physics sections. 
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Three types of activities were included in the program: projects, semi- 
nars, and field trips. Some of the projects were carried on under the 
supervision of university and industrial scientists. In many cases, stu- 
dents entered the program with projects already underway. Others came 
with little more than a general interest in science and a desire to learn 
more about all aspects of it. The function of the faculties at the centers 
was to provide help in completing the projects and in developing interest 
in some specific area for those who had only a general interest in science. 

The seminar meetings were of three types: student-conducted ones in 
which science projects and hobbies were reported, teacher-centered ones 
to develop basic skills such as the use of the microscope or the slide rule, 
and others in which consultants from outside provided information. 
Formal and informal field trips were conducted. On the formal trips, 
students were taken by school bus to the university or to an industrial 
plant. 

Summer programs for junior high-school science students are not as 
common as those for senior high-school students. The junior high school 
is a level full of opportunities for career guidance. It is an age when 
many career decisions are made and where summer employment oppor- 
tunities are scarce. One junior high-school summer science seminar is 
open both to those who will enter an accelerated science program and to 
those who will not. There was no curriculum for the junior high-school 
summer seminar, and no credit toward graduation was given. It provided 
an opportunity for many field trips not feasible during the school year. 
The seminar also provided time for students to discuss and work on proj- 
ects with consultants from an interested group of scientists. 

The group met in the junior high-school science laboratory four hours 
a day, five days a week. School bus transportation was provided for the 
tield trips as well as for the regular daily program and a tuition fee was 
charged. 

Another example is a summer mathematics-science program for students 
in the eleventh and twelfth grades, which provided students with an 
opportunity to have work-experience in industry, to undertake a mathe- 
matics-science project of considerable difficulty, to use university library 
tacilities, and to receive additional training in mathematics and science 
areas commonly found in scholarship testing. 

In some schools, a shorter summer period may be used to prepare stu- 
dents for advanced science courses. In one place, eighth-grade students 
selected for advanced ninth-grade biology were given a two-weeks pre- 
paratory course in basic biology, chemistry, and physics. In another, a 
summer physical science course covering ninth-grade general science is 
given to those who will be accelerated in ninth-grade biology. 


Saturday Programs 


One well-established Saturday science program has fifty boys and girls, 
grades 8-12, enrolled in it. Sessions are informal—usually a lecture with 
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films, slides, or demonstrations. Located near the ocean and several 
marine laboratories, the program is slanted toward biology. 

Preliminary investigations had been made by the editorial staff of the 
local newspaper because of local public concern with education. Fifteen 
biologists volunteered to participate in ten Saturday morning programs. 
Each session consisted of a two-hour presentation followed by a question 
and answer period. A committee of science teachers, guidance personnel, 
and principals screened applicants on the basis of aptitude, interest, and 
achievement. Members of a PTA committee helped supervise routine 
matters, and a charge of two dollars per student covered expenses for a 
field trip and incidentals. 

Another Saturday program in physics has been expanded to include 
biology and chemistry materials. A local university is cooperating in 
physics and chemistry, and a college in the vicinity is contributing in the 
biological sciences. Students are selected on the basis of I.W. and achieve- 
ment. 


The program, which is a voluntary one for senior high-school students, 
is held from 9 o'clock to noon one Saturday a month for ten months. 
Students attend because of their interest in supplementing the regular 
high-school science program and do not receive academic credit. The 
first part of each period is devoted to lectures by the college and univer- 
sity staff members; the second portion, to student laboratory experimenta- 


tion. 


Before-and-After School Programs 

Extending the school day to before- or after-school hours involves 
administrative difficulties. Schedules for both students and teachers must 
be adjusted if their school day is to begin earlier or end later. Teachers 
will have to be compensated by additional pay, released time, or both. 
Whatever the difficulties encountered, such programming does make for 
better use of existing school facilities and it does tend to strengthen the 
science curriculum. 

One high school augmented its science program by the addition of a 
before-school science seminar meeting from 7:00 to 7:50 a.m., Monday 
through Thursday. Each seminar was limited to a maximum of twenty- 
five junior and senior students selected for achievement, ability, and 
interest. Two high-school teachers supervised the administration and 
instruction in the program. The function of the coordinator was to make 
the necessary industry-college contacts for running the program. Those 
doing the actual teaching, however, were successful industrial and uni- 
versity specialists. The program consists of a series of lectures by special- 
ists covering advanced aspects of chemistry, physics, and mathematics. 

Another school system has honors chemistry and physics courses for 
the upper three to eight per cent of the junior and senior classes respec- 
tively. On one or two nights a semester, the laboratories of the local 
college chemistry and physics departments are made available to students 
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in these courses from all city high schools. Thus it was possible for over 
200 students to use such equipment as a free-fall machine for determining 
acceleration due to gravity, torsion apparatus for measuring strain, an 
oscilloscope, a prism spectrometer, and a polarimeter. 

The purpose of another after-school program is to provide junior and 
senior high-school youth with experiences which will help them at tech- 
nical and professional levels in electronics. The laboratory facilities are 
open daily from 3:30 to 5:30 to able students in a large city school system, 
the largest percentage being of junior high-school age. It has been so 
popular that attendance has been limited to two days a week per student. 

Most students work on projects of their own, but some complete ones 
which will be used for demonstration purposes. Plans are to expand this 
popular program to include a four-hour-a-day, eight-weeks summer pro- 
gram; a Saturday program; and a semi-weekly fathers-and-sons evening 
program. 


A TIP FOR ADMINISTRATORS 


Would an extended program be supported in your community— 
By the students? By the teachers? By the parents? 


EXAMPLES OF INCREASING THE USE OF 
Out-oF-SCHOOL PERSONNEL AND FACILITIES 


The increased number of schools and school systems making use of 
non-school personnel and facilities is one of the striking developments in 
high-school science teaching. There are a number of patterns which have 
been followed. 

In one community, a council of representatives of professional and 
technical societies, including the American Chemical Society, the society 
of Sigma Xi, and the local board of education, was feunded. This organ- 
ization developed a school-consultant service, a career-night program, a 
science fair, a newsletter to keep teachers informed of science activities 
of interest to them, and visual aids for classroom use. 

The consultant service provides each high school with the services of 
two scientists. The consultants cooperate with teachers, guidance person- 
nel, and principals in such ways as developing a list of science scholar- 
ships for high-school graduates, planning plant tours, screening and dis- 
tributing career guidance booklets, evaluating and purchasing films for 
school use, and arranging for tours and speakers. 

The career-night programs usually take the form of a panel of speakers 
describing requirements and opportunities in engineering and scientific 
fields. The annual science fair for students in grades 7-12 at a local state 
teachers college is sponsored jointly by the local science teachers associa- 
tion and the council. It provides technical information for those judging 
and viewing the exhibits and special science tours for the award winners. 

In addition, money was raised for a visual-aids program consisting of 
motion pictures, a set of 35mm color slides with a ten-minute tape record- 














154 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


ing on the subject of projects, and a set of posters featuring outstanding 
projects at the science fair—all to encourage participation of students in 
science activities. 

In another large city, a similar body of scientists and engineers assists 
schools by providing a contact for each secondary school in the area. 
This person assists schools by providing speakers on various aspects of 
science and on careers in science for clubs and Career Days, and in plan- 
ning and providing teacher substitutions for a Visiting Scientists Day from 
a list of more than a hundred area scientist-volunteers. His function is 
to make sure the science department of a school has tickets for science 
lectures of special interest to high-school students and that science films 
are made available to teachers. 

A Committee on Science Fairs aids in securing judges and consultants 
tor projects, in planning publicity, and in cooperating with other groups 
in raising money where local school boards cannot provide it. The finance 
committee prepares a budget for the organization and seeks money to 
support it from scientific societies, service organizations, and from indi- 
vidual donations. And, finally, a newsletter provides teachers in the 
area with information on lectures, meetings for scientists and teachers, 
and other activities of interest to them. 

Resource committees in biology, chemistry, and physics have been set 
up by the science supervisors of still another city. These list the addresses 
and phone numbers of persons in college and university science depart- 
ments and in schools of medicine, pharmacy, and public health willing 
to contribute in the fields in which they are specially qualified. Services 
provided by them include career guidance, assistance in securing unusual 
scientific equipment, advice about laboratory experiments and projects, 
and special lectures. 

A government agency used its facilities to conduct two seminars for 
top-level high-school science students. The first of these included in a 
day-long program such subjects as water purification, milk and food 
purity, and radioactive fallout contamination using films, discussions, and 
visits to laboratories. The second one used similar methods to provide 
up-to-date information about the problem of air pollution. 

Summer research employment opportunities for students are another 
means for expanding high-school science programs. The number of gov- 
ernment, industry and university laboratories offering such as assistant- 
ships is increasing. A small number of high-school students went on duty 
as guest workers in an experimental summer program. Tasks which they 
performed were not menial, test tube washing ones. Instead, they assisted 
in basic research projects in biochemistry, cellular physiology, and clinical 
endocrinology laboratories. Among the techniques developed by mem- 
bers of the group were manipulation of colorimeters, spectrophotometers, 
radioactive counters, and electronic test equipment. No financial com- 

pensation for their work has been made so far. In the future, however, 
student participants may receive some remuneration. 
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A marine biology station has conducted summer research programs for 
pre-college as well as college students for several years. The degree of 
independence of the student varies according to his preparation and pro- 
vides experience, but each is given some part of a problem as his own. 
As in the laboratory program just described, they are not mere “hewers- 
of-wood and drawers-of-water.” In addition to participating in research, 
secondary students attend special seminars and conferences aimed at a 
wide range of biological topics. 


A TIP FOR ADMINISTRATORS 


How about an inventory of specialized or unusual resources 
of personnel, facilities, and places for science 
study in your community? 


EXAMPLEs OF NEw DEVELOPMENTS IN CONTENT 

Course content in newer secondary science courses is different from 
the traditional courses in three general respects. (1) It is more difficult at 
all ability levels, (2) there is greater emphasis on the quantitative aspects 
of science, and (3) more modern material is being included. 

General Science 

The picture of science programs at the junior high-school level is not 
as clear as at the senior high-school level. A majority of systems are evi- 
dently still undecided about their junior high-school science programs. 
In addition, there have been no major efforts at planning at this level 
comparable to the Physical Science Study Committee program in physics, 
the American Chemical Society Conferences on chemistry, the Biological 
Sciences Curriculum Study of the American Institute of Biological Science, 
or the courses in biology, chemistry, and physics of the Advanced Place- 
ment Program. Nor have there been any definitive research studies as to 
grade placement of materials at this level. 

Nevertheless, the influence of these senior high-school science pro- 
grams is being felt in the upgrading of junior high-school science pro- 
grams in many places. One ninth-grade science course was designed to 
provide a thorough background for a biochemical and biophysical ap- 
proach to biology. The course is divided into three parts—an introduction 
to biology, an introduction to chemistry, and an introduction to physics. 

The biology section (about eight weeks in duration) includes materials 
on the cell, classification, and genetics. The chemistry section of ten to 
twelve weeks covers atomic structure, the periodic chart, types of chem- 
ical reactions, the gas laws, solutions, and nuclear energy. The remaining 
twenty weeks of the course are devoted to the following physics topics: 
mechanics of liquids and gases, Newton’s laws, machines, heat, light, 
sound, and electricity. 

Another school offering biology in the ninth grade has an eighth-grade 
general science course aimed at developing a sound foundation for the 
biology, chemistry, and physics courses which follow. On the assumption 
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that general science teachers usually have a poor academic background 
in one or more of the three major areas of science, they have divided the 
general science course into three sections—an introduction to biology 
(taught by a biology teacher) an introduction to chemistry (taught by a 
chemistry teacher) and an introduction to physics (taught by a physics 
teacher ). 

In a third type of junior high-school science program, the seventh grade 
is devoted to earth science units—geology, oceanography, meteorology, 
and space science. Preceding ninth-grade biology is an eighth-grade gen- 
eral science course covering measurement, nuclear energy, heat, elec- 
tricity, chemistry, force and motion, and space science. Many of the 
traditional general science units are thus omitted from this eighth-grade 
course. Much advanced material from physics and chemistry, somewhat 
unusual at the junior high-school level, is included—using an analytic 
balance, computation of density, atomic structure, fission and fusion, 
Ohm’s law, simple chemical reactions and formulas, acids, bases, and 
salts, the gas laws, mechanical advantage, and the laws of motion. 

In all three of these courses the traditional general science units on 
water purification, safety, consumer education, and communicable dis- 
eases are missing. More science is being taught and science, as part of 
a core curriculum, is fast disappearing from the junior high-school scene. 


Earth Science 

Older earth science courses were usually nonacademic courses for 
senior high-school students with less than average ability and interest 
in science. Experimentation with earth science as a substitute for gen- 
eral science has proved so successful that it has been recommended in 
three states for students of greater than average interest and ability in 
science. Newer earth science courses are usually given as a ninth-grade 
course, but they are also found at the seventh- and eighth-grade levels. 
In New York state it is taught as a Regent’s course, while general science 
is not. 

In one school the course is divided into units in geology, meteorology, 
astronomy, and paleontology. These units are developed with extensive 
individual laboratory work. In a second school in which earth science is 
offered as a ninth-grade course, the major divisions are geology, astron- 
omy, and meteorology. Ample time is devoted to individual laboratory 
work, and a concerted attempt is made to develop understandings of some 
basic principles of physical science such as chemical change, earth’s 
gravitation, heat transfer, and energy transformations. 

In a third school, earth science is offered as a seventh-grade course to be 
followed at the eighth and ninth grades by physical science and biology, 
respectively. This course is divided into the following divisions: geology, 
oceanography, meteorology, and space science—with more time being 
devoted to geology than the other units. Each section is organized 
around basic principles of science. Activities suggested in the course 















1960] NEW DEVELOPMENTS IN SECONDARY SCHOOL SCIENCE 157 


outline were selected for their contribution to an understanding of these 
principles. 


Biology Courses 

In biology, as in the other high-school sciences, there is a tendency 
to treatment of the subject matter in greater depth, to prune away applica- 
tions and descriptive materials, and to place emphasis upon the quantita- 
tive aspects of the subject. In order to provide for depth of study of 
certain topics, many of the traditional biology units are missing from these 
new courses—conservation, nutrition, and health, and the unifying theme 
is apt to be one of genetics, evolution, or homeostasis rather than the 
needs and interests of adolescents or the problems of society. 

A majority of the new courses are for the academically talented—with 
some of them being first-year honors courses placed at the ninth-grade 
level and others being second-year advanced placement courses placed 
in the eleventh or twelfth years. The remaining are experimental biology 
courses, medical careers courses, and other specialized biology courses. 

Even though most of the new courses are for the academically talented, 
there is evidence of successful upgrading of material for other students as 
well. 

Honors Courses—One honors biology’ course divides the course into 
five units—introduction to the cell and classification, invertebrate biology, 
vertebrate biology, plant classification and physiology, and genetics. Dur- 
ing the invertebrate unit, a study of the effect of radioactive materials on 
living organisms is introduced. As much biochemistry as possible was 
included in the unit on vertebrate biology. 

In a similar course, the units are the cellular, chemical, and physical 
basis of life, ecology, bacterial and virus diseases, invertebrates, verte- 
brates, anthropology, reproduction, heredity, human physiology, the plant 
kingdom, and conservation. Animals Without Backbones by Buchsbaum 
and Man and the Vertebrates by Romer, both standard college texts, are 
used for basic assignments. Readings in current scientific literature are 
also required of all students. 

Another honors course is divided into botany and zoology semesters. 
After an introductory unit on the scientific method, it takes up the basic 
chemistry, physics, and mathematics essential to a study of biology, before 
proceeding to a study of the cell, plant taxonomy, photosynthesis, plant 
ecology, and economic botany. The second-semester zoology units cover 
the invertebrates, the vertebrates, human anatomy and physiology, and 
anthropology. Reading of original source materials is required. 

Advanced Standing Courses in Biology—There are several advantages 
to participation in advanced standing programs in biology, chemistry, and 
physics. One is that a course outline has been prepared which is the result 
of the thinking of a group of selected high-school and college teachers; 
that is, it is not a “crash” program. A second advantage is that student 
achievement may be measured by a standardized examination; and a 
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third, teachers may prepare and improve their courses through attendance 
at annual conferences. 

One advanced standing biology program divides the subject matter into 
the following units: historical backgrounds of biology (two weeks); the 
biological, chemical, and physical properties of protoplasm (three weeks ) ; 
microbiology (ten weeks); vertebrate physiology (ten weeks); genetics 
and evolution (five weeks); and plant physiology (six weeks ). 

A college textbook, Principles of Modern Biology by Marsland, is used. 
Reterence sets of other college textbooks are available in the classroom 
library, and assignments in them are made regularly. Students are re- 
quired to read and report on scientific materials in several additional 
forms: book reports, vocational themes, annotated bibliographies, sum- 
maries of articles in scientific journals, and the reading of the originals 
of two historic scientific treatises. 

Some schools in the advanced placement biology program may divide 
the course into a semester of botany and a semester of zoology. Most, 
however, are in agreement that the biochemical and biophysical basis of 
the life science should be stressed rather than classification. College text- 
books have been adopted widely, and modern biology is taught through 
the reading of current scientific Jiterature. 

Other Biology Courses—Experimental biology is not uncommon as a 
second-year offering. A basic textbook on research, written for advanced 
high-school science students, is available for such courses. Students learn 
the methods of research from selecting a problem to preparing the final 
report through carefully supervised projects of their own. They develop 
basic research techniques by culturing protozoa, preparing permanent 
microscope slides, and sterilizing culture media themselves. 

Another type of offering in biology is a course for students with inter- 
ests in careers in medicine, dentistry, or one of the other medical voca- 
tions. Activities frequently included biochemical tests of blood and urine, 
blood cell counts, hemoglobin determinations, blood typing, parasitology, 
milk and water analysis, bacteriological tests, animal experimentation, and 
dissection of the cat. 

Other specialized biology courses appearing less frequently are micro- 
biology. field biology, physiology, and home technology. 


A TIP FOR ADMINISTRATORS 


It might be interesting to compare your school’s course 
outlines in general science and biology of 
ten years ago and of today. 


Chemistry Courses 

A number of trends can be seen in the new chemistry courses. As in 
biology, there is a new interest in study in depth. To allow for this, some 
traditional chemistry units have been eliminated or greatly reduced. This 
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is true of much of the descriptive material about the sulfur, phosphorus, 
and nitrogen compounds. 

To provide more class and laboratory time for this new depth approach, 
a greater number of hours per week is being scheduled for chemistry 
courses. In addition, the number of semesters may be icreased from two 
to three or four. 

An increased dependence on higher mathematics is a natural result of 
stressing the quantitative rather than the qualitative aspects of chemistry. 
Three years of mathematics is a common prerequisite. These mathematics 
requirements may include college algebra or the calculus. 

There is a movement from the “cookbook” type of laboratory procedures 
of the traditional chemistry laboratory manual to an “open-ended” type 
of activity. These experiments do not present a step-by-step procedure. 
They define a problem, list materials needed for its solution, and require 
the student to plan and conduct the procedures leading to its solution 
himself. Such a set of chemistry experiments? has been developed, and 
chemistry teachers in several schools are at work developing their own 
unstructured laboratory experiments. 

Advanced Standing Courses in Chemistry—The sub-committee on chem- 
istry of the advanced standing program suggests a list of topics to be 
studied for earning advanced credit in chemistry. Individual participating 
schools have developed their own programs on the basis of this list. 

One first-year course covers the following units: kinetic theory, atomic 
theory, symbols, formulas and equations, chemical bonding, oxidation, 
reduction, oxygen, hydrogen, and water, solutions, equilibria, the holo- 
gens, electrochemistry, colloids, and the groups I-VI and the transitional 
elements. 

A third-semester course contains less descriptive material. Its units 
are: chemical calculations, structure of matter, states of matter, oxidation- 
reduction, electrochemistry, acid-base relationships, equilibrium, kinetics, 
and limited descriptive materials to illustrate some principles. 

A third- and fourth-semester chemistry course in the advanced place- 
ment program includes the following units: review of chemical and mathe- 
matical principles, weight relationships, kinetic theory, molecular weights, 
atomic structure and bonding, acidimetry and alkalimetry, thermochem- 
istry, equilibrium, speed of reactions, oxidation and reduction, atomic 
energy, organic chemistry, the periodic system, dispersed systems, and 
the structure of inorganic compounds. 


A number of schools having first-year advanced placement program 
chemistry courses have indicated they plan to change. to second-year 
courses. It is evident from the number and nature of the topics cited 
in the three programs just described that it would be possible to provide 
greater depth of treatment of content. 


* Manufacturing Chemists’ Association. Scientific Experiments in Chemistry. Wash- 
ington, D. C.: the Association, 1825 Connecticut Avenue, N.W. 1958. 
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College textbooks and laboratory manuals are used in these courses, 
and an effort is made to provide longer laboratory periods comparable 
to those of college chemistry courses. Placing them at the beginning or 
end of the school day to overlap out-of-school hours appears to be one 
way of providing longer laboratory periods. 

Other Courses—Science 10-D, the tenth-grade science course in the 
newly developed science program in one city, covers the following broad 
topics: theoretical chemistry, inorganic chemistry, organic chemistry, and 
the chemistry of nuclear energy. The unit on theoretical chemistry is 
twelve weeks in duration and includes materials on acids, bases, salts, 
solutions, electrochemistry, types of reactions, and weight and volume 
problems. The unit on inorganic chemistry, also twelve weeks in length, 
covers representative metals and nonmetals. The organic chemistry unit, 
of six weeks, takes up the hydrocarbons, esters, cyclic compounds, carbo- 
hydrates, foods, medicines, textiles, dyes, and plastics. A final unit devotes 
two weeks to nuclear energy. 

Most accelerated chemistry courses have relatively high mathematics 
emphasis. In an advanced mathematics-centered chemistry course, col- 
lege chemistry and mathematics texts are used. Units include: introduc- 
tion to chemistry, mathematics review (covering proportions, exponents, 
significant figures, and the use of the slide rule), use of equipment, meas- 
urement (metric and English systems), atomic and molecular relation- 


ships, valence and chemical equations, acids and bases, periodic table, 
qualitative analysis, organic chemistry, nuclear chemistry, and minerol- 
ogy. Unusual stress is thus given to physical chemistry, organic chemistry 
and minerology, as well as to the quantitative aspects of chemistry. 


Physics Courses 

As has been pointed out earlier in this chapter, there is much to be 
said for the adoption, with appropriate modifications by a school, of a 
widely accepted science course developed by a committee of the high- 
school and college teachers. The Advanced Placement Physics course 
and the Physical Science Study Committee course are two examples. 
Neither could be considered a “crash” program. Both have been tried 
and tested, both are reinforced by a standardized evaluation, and both are 
supported by in-service programs for strengthening those who teach them. 

Advanced Placement. Physics Courses—The subcommittee on physics 
of the School and College Study of College Admission with Advanced 
Standing recommends a list of topics to serve as a core of subject matter 
for high-school advanced standing physics courses. There is a second 
list of optional topics, all of which are desirable but not essential for 
inclusion in such courses. The core list includes material from mechanics, 
heat, electricity and magnetism, light, and atomic and nuclear physics 

High quality of thought, however, in the eyes of the subcommittee, is 
even more important than subject matter covered. It is expected that 
about fifty per cent more time be spent to attain this standard than is 
usual in high-school science courses. This is to be secured either by more 
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hours per week or by giving a three (or more) semester course. The sub- 
committee feels that a college textbook should be used and recommends 
a college laboratory manual. A strong background in mathematics, in- 
cluding the use of the slide rule, is expected. 

In one high school, four years of mathematics are required for advanced 
physics, the fourth-year, calculus, being taken concurrently with this 
second-year physics course. The school has five ability grouping levels. 
Members of this class are from the highest group. A college physics text- 
book is used. General topics covered are mechanics, heat, light, sound, 
electricity and atomic physics. Mechanics and dimensional analysis are 
stressed. The calculus is used in teaching Newton’s laws, wave motion, 
quantum theory, the gas laws, electronic theory and field equations, and 
electric current. 

A first-year advanced placement physics course requires at least three 
years of high-school mathematics including advanced algebra and trigo- 
nometry. Students are to be registered concurrently for a course in irte- 
grated mathematics. Among the first-semester topics are: kinematics, 
dynamics, applications of the laws of motion, simple harmonic motion, 
heat and energy, physical properties of fluids, acoustics, the kinetic theory 
of gases, and thermodynamics. The second-semester topics include: nature 
of light, geometrical optics, image formation, photometry, current elec- 
tricity, induced voltages, fundamentals of electronics, radiation, nuclear 
physics, and astrophysics. 

Physical Science Study Committee Course—The Physical Science Study 
Committee course,’ first given experimentally in 1957-58, has now been 
taught by some 700 teachers. The textbook has been revised in the light 
of classroom testing, and there are laboratory and teacher’s manuals, films 
and equipment developed especially for the course, and a library of 
paper-bound books on subjects studied in the course and written in depth 
especially for high-school students. 

The course is essentially a modern one, emphasizing the quantum ap- 
proach and wave mechanics and omitting much technological material 
often included in high-school and college courses. The activities described 
in the laboratory guide are largely “open-ended” in nature. Mathematics 
beyond algebra and plane geometry is seldom required for the course, 
although more training in mathematics and a year of chemistry would 
doubtless be advantageous. 

Other Physics Courses—Electronics is a popular physics course in many 
places. One such course includes the following units: wave motion, the 
nature of direct current and alternating current, vacuum tubes, power 
supplies, loudspeakers and microphones, construction and servicing of 


‘Elbert P. Little and others. “The Physical Science Study.” The Science Teacher, 
24, No. 7; November 1957. Also, Gilbert C. Finlay and Frederick L. Ferris, Jr. 
Physical Science Study Committee—A Status Report, An Achievement Test Report, 
‘Summary of Judgments Made by Teachers.” The Science Teacher, 26, No. 8; 574- 
81; December 1959. 
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radio sets, principles of television, and Morse code reception and trans- 
mission. . 

Advanced electricity offered in one technical high-school covers alter- 
nating current, transformers, vacuum tubes, circuits, various types of 
instruments, and transistors. 

One well-established polytechnic school offers advanced electricity, 
which is part of its advanced standing program. The course is unique not 
in the topics covered but in the depth in which they are studied. A college 
textbook is used, and one semester is spent on alternating current and 
one on direct current. 

Advanced physics courses may take the form of research courses or 
experimental courses. Students spend much time in most of them in 
individual and group research projects working more independently than 
in other physics courses. 


PuysicaL ScriENCE Courses 

Ten to twenty years ago the title “physical science” was almost synon- 
ymous with “senior science” and “consumer science.” The course was 
taken in the eleventh or twelfth year by students who did not have enough 
ability for chemistry physics. It was generally terminal in nature just as 
the general biology course was. While it provided credit toward high- 
school graduation, often it did not meet college entrance requirements 
for a year of laboratory science. Content included such materials as home 
appliances, textiles, driver education, and industrial processes. 

Today there is a multiplicity of physical science courses. The tenth- 
year physical science course for those of greater than average academic 
capacity is new. Learning studies indicate that immediate and delayed 
retention for these higher-level physical science courses is greater than 
for the traditional first-year chemistry and physics courses. If this is the 
case, such courses might well be substituted for chemistry and physics 
courses in many schools. 

Accelerated physical science is a tenth-year subject in one school. Its 
purpose is to give students of above average ability a judicious selection 
of materials from the fields of chemistry and physics so that they can 
begin college-level work in their junior year. Colleges and universities 
grant entrance credit for the course. Topics covered include the solar 
system, states of matter, energy, forces, work, sound, light, electricity, 
chemical change, types of reactions, solutions, metals, nonmetals, and 
organic chemistry. 

A rigorous course in physical science is taught to unselected groups in 
the eighth grade in another system. It is followed by ninth-grade biology. 
Units covered are: measurement, nuclear energy, heat, electricity, chem- 
istry, force and motion, and space science. Much student-planned experi- 
mentation is done. 

A two-year physical science course for selected groups has been in 
effect in another school for over twenty years. Judging from scores, 
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acceptance in colleges of their choice, and awards, students in this course 
have excellent preparation in both chemistry and physics. A textbook 
and laboratory manual are presently being prepared for the course. 


Seminars 

One of the major new developments in secondary science teaching has 
been the increase in the number of seminars as a part of the regular 
school program. They probably evolved from the research-type of after- 
school science club, moving into and becoming part of the regular science 
curriculum. 

One well-established seminar is largely student taught. Research activi- 
ties are carried on at a high level, reading of current scientific literature 
is an important activity, and one well-established seminar is largely stu- 
dent taught. This teaching results from progress reports on projects, from 
the reading of current scientific treatises, and from bibliographic research. 
Much of the project work itself is done at home. 

With another highly selected group, the thread of continuity for a 
summer science-mathematics seminar was the study of a high-school 
statistics textbook. The table of contents lists the following chapters: 
What are Probability and Statistics? Organization and Presentation of 
Date-Frequence Distributions, Summarizing a Set of Measurements— 
The Mean and Standard Deviation, An Intuitive Introduction to Probabil- 
ity, Formal Approach to Probability, The Laws of Chance for Repeated 
Trials—The Binomial Distribution, and Applications of the Binomial Dis- 
tribution—Acceptance Sampling and Testing Hypotheses. 

The summer period offered a chance for students to “try out” projects. 
Many first tries were discarded in favor of more appropriate ones com- 
pleted during the following year. 

The chemistry seminar at another school is designed to enrich the pro- 
gram for science-talented students with project work and greater em- 
phasis on depth, as well as to provide time for preparation for advanced 
placement programs. 

Scientists’ participation in science seminars has become a popular 
method of enriching the curriculum. To make seminars a part of the 
on-going science program, the school administration and teachers will 
need to work closely with persons from science. This will result in a 
two-way exchange of ideas—from scientist to teacher indicating impor- 
tant science subject matter and from teacher to scientist pointing out 
how high-school youth can learn. Successful seminars of this type are 
common. In one, a staff of scientists meets with selected students for 
an hour and a half to two hours one evening a week. Activities include 
a study of science content and methodology, statistical procedures, prepa- 
ration and presentation of scientific reports, and the preparation of a 
project for entry in a national competition. 

Increasing Student Self-Direction 

The term “open-ended,” used several times earlier in this chapter, 

refers to experiments which have neither step-by-step procedures to be 








164 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


followed nor blanks to be filled in. There is indication from reports of 
science supervisors and from entries in the Science Teacher Achievement 
Recognition program‘ that teachers are developing their own open-ended 
laboratory activities on such a variety of topics as light, astronomy, soil, 
field biology, anatomy, the periodic table, plant physiology, antibiotics, 
regeneration in planaria, the sense of taste, and halide ions. 

The “home experiment,” mentioned with increasing frequence, is an 
activity to be done at home and requiring only a few instructions and 
relatively simple equipment. This type of activity is usually found in 
general science courses and is aimed at developing resourcefulness and 
the ability to work independently away from the teacher’s supervision. 

Another plan for developing self-direction is through individualized 
group research. Such a method is especially appropriate for able stu- 
dents. One biology class organized itself as a research team te work on 
a specific problem. A “research director” was appointed, conferences were 
held, and research reports were published. In another school, a chemistry 
class was organized with a “chief chemist” supervising the work of the 
assistants and technicians under him. Responsibilities of each member 
of the team should be clearly outlined and a time schedule adhered to. 
In still another school, a scientific investigation corporation was founded. 
Acting as director, the teacher employed students to act as his assistants 
in the framework of an industrial research organization. 

Individual student projects are, of course, a tested method of increasing 
student self-direction. Competitions for student projects held annually 
include the Science Achievement Awards for Future Scientists of America, 
conducted by the National Science Teachers Association; the Westing- 
house Science Talent Search, conducted by Science Service; state acad- 
emies science fairs; and others on a local and regional basis. As has been 
mentioned earlier in this chapter, there is increasing use made of outside 
scientific personnel in guiding project activities. Care should be taken 
by the teacher or scientist that the student be encouraged to develop 
self-direction, creativity, and imagination. There is the danger of supply- 
ing too much assistance. 

‘STAR 58. Washington 6, D. C.: National Science Teachers Association, 1958 
$1.00. See also: STAR °58 Abstracts. Washington 6, D. C.: National Science 
Teachers Association, 1959. $1.00. 





Chapter Vil 


Science and the Social Studies 


JAMES E. DOWNES 


THe ROLEs OF SPECIALIZATION AND 
GENERAL EDUCATION IN THE MopEeRN HicGH SCHOO! 


Arnoven ours is an age of specialization, education leaders are 
almost unanimous in urging that specialization be built on a sound base 
of general education. Departmentalization in today’s secondary schools! 
is imperative, but inherent in it is the danger of specialist-teachers losing 
sight of their primary responsibility: to contribute to the general educa- 
tion of their students and to help young people become responsible, free? 
adults who will function at their highest individual capacities in a demo- 
cratic society. This type of citizenship calls for persons who are eco- 
nomically responsible, politically alert, and socially mature. If the second- 
ary schools are to help develop such citizens, specialist-teachers must so 
coordinate their respective efforts that general education for responsible 
citizenship will be the major outcome of the individual’s high-school 
experience. 

Pleading for preservation of the liberal arts in college education, 
former United States Senator William Benton, writing in the Saturday 
Review, says: 

Clarity of thought and the capacity for fast, clear thinking will become 
ever more important in the world of the future. We Americans—indeed all 
members of the human race—face an ever-accelerating pace of social change— 
a pace forced ever faster by science and technology. The plateaus for social 
adjustment will get ever shorter. This is indeed an exciting outlook; it is also 
a most alarming one. 

In the dizzy world I foresee, freedom will be in constant jeopardy and 
wisdom must be developed as a constant counterweight. Originality and 
resourcefulness will become much more important than knowledge of tech- 
niques... . 


“Secondary school” is used throughout this chapter to include grades seven 
thre ugh twelve. 

*? I sometimes think “responsible, free’ in this context should be written “responsibly 
free.” This usage would help emphasize that, in our kind of society, freedom and 
responsibility should never be separated in thought or action. We have done a pretty 
good job in America of cultivating the idea of personal freedom; we haven't done 
nearly so well with the concept of personal responsibility. 


165 








NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


If we do not shortly arrest and reverse the erosion of our potential educa- 
tional resources, we recklessly risk losing out to the vast technocratic new 
Sparta of the Communist world. Far from abandoning the liberal arts, we must 
recognize their high importance as the core of the curriculum. The materialist 
and the technological cast of Soviet higher education can prove to be the 
Achilles heel of the Communist system.* 

This argument for the liberal arts in college is even more pertinent for 
the maintenance of general education as the major objective of the second- 
ary schools. If colleges should not become narrowly vocational and tech- 
nical, if even specialists need the liberalizing effects of general education 
as a base for their specialization in college, how much more true this is 
of high school. Most high-school students still do not go to college. If 
those not destined for college are not given a general, non-specialized 
experience in high school, they will never get it. 

The secondary school that accepts as its first responsibility the general 
preparation of its students for life, for responsible citizenship in a free 
society can and should also perform the service of helping its students 
discover vocational aptitudes and interests and make a beginning toward 
their vocational preparation. But staffed by subject matter specialists, 
the school, and particularly its principal, must always be alert to the 
danger of narrow vocationalism and overemphasis on subject matter qua 
subject matter. 

A persistent duality of purpose plagues American education. Even we 
educators (to say nothing of the general public) still have no clear agree- 
ment whether our primary aim in formal schooling is to have children 
“master” a predetermined body of knowledge or whether it is to help 
them develop those skills, habits, attitudes, values, understandings, and 
concepts that will enable them to become effective citizens in a free 
society. Our formally stated objectives emphasize the latter; too often 
our classroom teaching and our administrative procedures stress the 
former. 


A TIP FOR ADMINISTRATORS 


Educational objectives and administrative procedures 
should complement each other. 


We are not faced here with an “either or” choice. It is not a question 
of subject matter versus broad objectives. It is rather a means/ends 
problem. If objectives are always kept actively in mind and if course 
content is always used as means to achieve the objectives, we have dis- 
posed of the false dichotomy. In this way, the ability to inquire scien- 
tifically can be developed through chemistry or history; the values of 
freedom can be appreciated through physics or economics; the concept 
of individual responsibility can be cultivated through civics or general 
science. With this emphasis, the student will retain more, not-less, in- 

* William Benton, “Liberal Arts and Public Policy,” The Saturday Review, August 
15, 1959 (XLII, 33). 
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formation. But more important, he will come nearer to realizing the 
broad basic purposes of his school experience. If the spirit of science 
permeated the education of teachers, the organization and implementa- 
tion of classroom experiences, and the thinking of curriculum planners 
and school administrators, all of us could cease frustrating ourselves with 
fruitless discussions of nonessentials and get on with the real business of 
education 

The modern high school must have specialists as teachers. But these 
specialists must never forget that each is but a part of a total educative 
enterprise, the prime purpose of which is the development of people. 
Each specialist must therefore always be seeking the means whereby he 
may so coordinate his techniques and emphases and the content of his 
courses with those of his colleagues so that each in his own way con- 
tributes to the total growth of each student. And it is a prime responsi- 
bility of the school administrator to assist in this coordinating process, to 
encourage and help the specialists on his staff to discover ways in which 
they may help each other work toward the declared objectives of the 
school. 


A TIP FOR ADMINISTRATORS 


Annual meetings of science and social studies teachers 
to discuss the year’s work should be held at 
the beginning of the school year. 


GENERAL OBJECTIVES OF SCIENCE AND SOCIAL STUDIES 


The official pronouncements of organizations of science teachers and 
of social studies teachers and statements of leaders in the preparation of 
teachers for these two fields show great similarity of objectives. No re- 
sponsible individual or group asserts that the primary responsibility of 
secondary-school science teachers is to make scientists, to prepare nuclear 
physicists or medical researchers, or even to prepare more science teach- 
ers. Nor does any responsible spokesman for social studies teachers urge 
that their main task is to make sociologists or political scientists or his- 
torians. These general objectives are accepted by both groups of teachers: 

1. The ability to read intelligently and to interpret accurately 

2. The ability to use data carefully, to distinguish between reliable objec- 
tive information and “loaded” statements and half-truths 

3. The ability to generalize and draw accurate conclusions 

4. The ability to think critically, objectively, independently 

5. The ability to analyze problems according to accepted problem-solving 
techniques 

6. Receptivity even to unpleasant facts, when they have been established 
as facts 

7. Receptivity to change when the objective evidence indicates change; 
recognition that the only permanent thing is change 

8. Intellectual curiosity 

9. Individual responsibility 
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A TIP FOR ADMINISTRATORS 


Objectives should be evaluated. Do you 
have a committee to do this? 


It will be noted that these objectives are in terms of attributes con- 
sidered desirable for people to have and which the schools should help 
them develop. The emphasis is not on retention of information or the 
ability to win a quiz contest. We know, however, that these fine, and 
commonly accepted, objectives are often lost sight of in practice and that 
too often actual classroom teaching is so conducted that an observer 
would be forced to conclude that the history teacher is trying to make 
historians and the chemistry teacher chemists. And this is done by 
teachers who accept the findings of educational psychology that memories 
for specifics are very short and that unused facts are soon forgotten. All 
teachers claim to recognize that the permanent values in their teaching 
are the habits of work and thought that have been developed, the prin- 
ciples that have been understood, the relationships that have been ob- 
served, the generalizations that have been deduced. 

We know, too, why the gap between objectives and practice is so com- 
mon. The teachers themselves were taught by teachers whose methods 
belied their stated objectives, by specialists whose teaching was too 
subject-matter-oriented, aided and abetted by textbooks that often are 
hardly more than encyclopedias of fact. Teaching, testing, and grading 
are focused not on the stated objectives but on retained information, on 
quantity and not quality. Teaching becomes dry and unstimulating and 
the real tasks and values of learning are missed by the student. Too often 
even the best teachers fail to give their students what only they are in a 
position to give—assistance and stimulation to developing minds and per- 
sonalities in how to gather and use data, how to analyze problems, how 
to think, how to develop and test tentative conclusions. 

While the science teacher and the social studies teacher must each be 
primarily responsible for teaching his own specialty, each should never 
lose sight of the fact that the student and not the subject should be his 
major concern. Each should never lose sight of his obligation to correlate 
his teaching with that of his colleagues, to find out how he can reinforce 
and complement his colleagues’ teaching, and how his colleagues can help 
him strengthen his own teaching. Specialist-teachers sometimes give the 
impression they are in competition with each other for the student's time 
or interest or even loyalty. 


A TIP FOR ADMINISTRATORS 


Objectives and practice should be consistent with each other. 
Who best accomplishes this in your school? 


Teachers know that few, if any, of their students will become special- 
ists in their own field. They also know that all of their students will be- 
come adults, with families, neighbors, jobs, and civic obligations. Teach- 
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ers should then recognize that each has the opportunity to make his own 
peculiar contribution to the best development of each of his students. 
Both science and social studies teachers, through more concerted efforts 
in cooperative teaching, can make significant contributions toward the 
realization of the official objectives of their respective specialties. And 
it is a major part of the administrator's job to help them do this. 

Specialist-teachers are not the only ones in education who sometimes 
forget their broad objectives in the day-to-day minutiae of their specific 
tasks. Administrators too sometimes lose sight of their honestly believed-in 
goals in the daily tasks of schedules and supplies and disciplines and 
peacemaking. Specialist-teachers most desirous of coordinating their 
teaching will find it difficult to do so without the active encouragement 
and assistance of their principal. He alone can create the climate, offer 
the means, set the stage, adjust the schedule, and do the many other 
things essential to effective interdepartmental coordination. Often he 
will have to be the one who initiates and leads the effort toward coordinia- 
tion. 


Topics COMMON TO SCIENCE AND SOCIAL STUDIES 


While the teachers and principal in each school must work out such 
problems within their own specific situation, it is possible to offer here 
some general suggestions. In most schools such topics as the following 
are taken up at one time or another in both social studies and science 
courses: physical geography, biological evolution, industrial revolution, 
heredity and environment, and conservation of human and natural re- 
sources. In terms of specific courses, the most likely areas of duplication 
(and therefore of potential coordination) will be found between social 
problems courses and all of the science courses, and in the study of cur- 
rent events. 

It is a truism that much in current events today deals with science and 
technology. Yet current events teaching is generally assumed to be the 
“province” of the social studies teacher. Should the social studies teacher, 
then, try to keep himself so well informed on developments in science and 
technology that he can handle all matters in these areas as capably as the 
science teacher? Or should he bow out at this point, with the comforting 
(to himself at least) excuse that he isn’t supposed to know about such 
things, that he hasn’t the background or the time to keep up with them? 
And if he thus evades any responsibility, does he just assume that the 
science teacher has accepted it? Should the social studies teacher be 
permitted to disclaim all responsibility for anything scientific and limit 
his teaching to things having to do with “politics” or “economics” or 
“sociology”? And how will he argue that the fall-out problem, or man- 
made satellites, or “miracle drugs” have no political or sociological or 
economic implications? Should the science teacher be permitted to evade 
anything “current” on the grounds that that is the province of social 
studies and that his job is to teach basic scientific principles and labora- 
tory techniques—and that the current is ephemeral anyway? And what 
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is ephemeral about H bombs or strontium 90 or nucleonics? Or should 
the science teacher concentrate mainly on the current because it is “prac- 
tical” and “more interesting” to those students (perhaps the majority ) 
who are not science-prone—and thus duplicate the efforts of his social 
studies colleagues? * 

Why should such questions ever be approached as “either or” choices? 
Why should the tradition of overspecialization be permitted to interfere 
with the best possible education of today’s youth? And how will teachers 
who thus overspecialize explain their narrowness to their students, who 
are being told, perhaps by these very same teachers, that we are living 
in an age when the ordinary citizen must understand science and tech- 
nology and their impact on economics and politics? How much better 
if the science and social studies teachers planned cooperatively for effi- 
cient coordination, not only of their current events teaching, but also 
whenever their respective courses offered opportunities for reinforcing 
and supplementing each other’s specific and common general objectives. 


A TIP FOR ADMINISTRATORS 


Discuss the role of science and social studies with 
your teachers in secondary education. 


What is the effect on the student if excessive specialization, as prac- 
ticed by too many specialist-teachers and encouraged (perhaps de- 
manded ) by curriculum patterns and school organization, causes him to 
develop a segmented view of life, especially with respect to his over-all 
social responsibilities as a free person in a democratic society? Practicing 
scientists have the reputation of ignoring their civic obligations. Should 
schools permit (or worse, encourage ) science-minded students to develop 
attitudes of “social neutralism” in the name of scientific objectivity and 
the demands of his specialty? Persons who in school “liked history” are 
notorious for their disdain of science. Should schools indulge students 
who are not science-prone in their willingness to remain ignorant of the 
spirit of science and of the impact of science and technology on their 
world? 

When one looks at the problems of duplication and specialization psy- 
chologically, what is the effect on the student who is repeatedly exposed, 
in several social studies and science courses, to such topics as conserva- 

‘A science department colleague, who was asked to react to the first draft of this 
chapter, wrote this comment on this paragraph: “I agree that the science teacher 
should not neglect ‘current events.’ Most science teachers will excuse themselves on 
the basis of lack of time. This is true of every field. We keep adding and adding 
without any subtracting. This result is a lack of time to do well any of the things 
we try to ‘cover.’ This problem can be solved only by more time or by using more 
efficiently the time we now have or by eliminating some things. What is needed is 
a total re-examination of what is to be done in the secondary school, not only in 


science but also in all areas.” 
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tion, industrial revolution health and sanitation, food supplies, nuclear 
energy, and space age, perhaps to the point of boredom? What is the 
ettect if the natural relationships between science and social studies are 
ignored? If, for example, the history of science is dealt with separately 
from the history of man? If, in tracing the development of transporta- 
tion in the United States, the technological aspects are ignored by the 
history teacher? If, in physics, the student learns about the technology 
of automation but not its social implications? 


Duplication per se is not objectionable. In fact, quality understandings 
of basic concepts in both science and social studies can be developed only 
by repeated exposure in different contexts. This type of duplication is 
not the problem. Undesirable repetition results when the same material 
is considered on the same level of difficulty or in the same context time 
after time. No new learning takes place and interest is dulled when, for 
example, every United States history course, whether in the sixth grade or 
the twelfth or several times in between, begins with Columbus and the 
other explorers and the student is never asked to go beyond the familiar 
superticialities. Of what value is it if conservation, for example, is taken 
up in fifth-grade social studies, ninth-grade general science, tenth-grade 
biology, eleventh-grade United States history, and twelfth-grade social 
problems with essentially the same emphasis, the same examples, the 
same elementary “survey”? 

Careful planning, both within and between the departments concerned, 
is essential, if desirable duplication is to be achieved and useless, waste- 
tul repetition avoided. The chief planner must be the principal, whose 
role of coordinator of instruction is more vital than his function as man- 
ager of the mechanics of school operation. 


A TIP FOR ADMINISTRATORS 


What percentage of your time is devoted to coordination of 
instruction, and what percentage is devoted 
to mechanics of school operation? 


Fusion is frequently offered as the solution to undesirable duplication. 
This has rarely proved to be the answer, even in the elementary grades 
or in core programs in junior high school, where fusion has been tried 
more than elsewhere. Too often fusion results in confusion, in artificial 
or strained correlations, or in the subordination of one area to the other. 
If a social studies teacher is the fusionist, the science aspect is likely to be 
slighted, and vice versa. One can deplore overspecialization (as you may 
have noticed this author has been doing ) and still recognize the legitimacy 
(nay, the necessity) of specialization. Each subject matter area, be it 
social studies or science, or business education or music, has its own 
validity, and its integrity should be preserved. “Both the social studies 
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and science subject matter must be so carefully organized that they will 
have definite direction, structure, and significance.”® 

The best hope, especially in grades seven through twelve, is in coordina- 
tion. Coordination recognizes the legitimate role of the separate subject 
matter areas and the proper role of the specialist-teacher. It recognizes 
that a person well trained in the sciences cannot also be equally well 
trained in the social studies, and vice versa. (In fact, many are convinced 
that it is impossible for any one teacher to be properly prepared in all of 
the social studies or all of the sciences.) Coordination of their teaching 
by subject matter specialists gives each the opportunity to make his own 
particular contribution within the context of his own specialty and also 
permits him to supplement the teaching of his colleague. Each can point 
up relationships within the context of his own subject; each can contrib- 
ute to the attainment of the common objectives each claims to hold. The 
student benefits by being offered repeated proofs that both his science 
and social studies teachers are interested in the same thing—his develop- 
ment. 

The importance of technological development in man’s rise from his 
primitive beginnings is typically neglected in both history and science 
teaching, if one can judge from textbooks and syllabi. Passing mention is 
ordinarily made of the discovery of the uses of fire, of the wheel, and 
other early tools, but their significance is often neglected. Aside from 
brief mention of the arch, the roads, the aqueducts, and the fact that the 
ancient Romans were the greatest engineers of antiquity, little is ordinarily 
done to help students realize the significance of man’s engineering and 
mechanical achievements prior to the eighteenth century. Too often the 
impression is left that man’s technology was still in the caveman stage 
until the beginning of the series of inventions we now recall as the start 
of the industrial revolution. The great advances made in basic science 
by Galileo, Kepler, Newton, and other early modern investigators are 
most often treated quite casually and ineffectively. Textbooks do not, 
perhaps cannot, give enough space to these matters to result in meaning- 
ful learning by the average secondary-school student. Unless science 
teachers accept more responsibility for giving adequate attention to such 
things or history teachers know more science and technology or, better 
yet, science and social studies teachers take seriously the need for co- 
ordinating their teaching, students will continue to be denied proper 
orientation to man’s development. 

Too often the effect of this neglect on the high-school student is that 
he gains the impression that nothing important was done in science and 
technology until the seventeenth and eighteenth centuries and that man’s 
real progress came only in the last century or so, or even within the 


* Glenn O. Blough, “Science and Social Studies in the Elementary School”. Science 
and the Social Studies. Twenty-seventh Yearbook of the National Council for the 
Social Studies. Washington: National Council for the Social Studies. 1957. (This 
will be cited hereafter as NCSS 27th Yearbook). P. 196. 
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student’s own lifetime. This is bad enough as a distortion of man’s history. 
But it is even more objectionable if the student does not come to realize 
that nothing happens suddenly in history and that human skills in “prac- 
tical” matters began to develop long before the twentieth century. Even 
more serious, the student does not gain an appreciation of all that has 
gone into man’s slow development. It is easy enough to acquire a 
“miracle-man” attitude toward science and technology, without poor 
history teaching contributing to the fallacy. Coupled with an ethno- 
centric glorification of America’s superiority in science and technology 
(the Russians aren't the only people who ignorantly think they invented 
everything first), this lack of proper perspective may explain in part at 
least the sense of shock with which Americans received the news that the 
Soviets had successfully orbited the first man-made satellite. Why had 
America been beaten? Why had our miracle men let us down? How could 
it be possible that another people dared know enough to be able to do 
such things? : 

While it sometimes seems that the industrial revolution is overworked 
in social studies, that children are exposed to it ad nauseam, from another 
viewpoint it is perhaps one of the most neglected topics in historical 
development. Here again inventions are mentioned, but little attempt is 
made to explain what the new machines did, how they were brought 
about, on what antecedents they were developed, how and why they 
worked. Frequently students get the impression that the industrial revolu- 
tion was a sudden development, rather than an acceleration of tendencies 
that had been developing for a long time. James Watt is most often intro- 
duced in a vacuum with the impression resulting that only he ever heard 
of steam and its possible application to machinery. 

Writing in the Twenty-seventh Yearbook of the National Council for 
the Social Studies, Manson Jennings* makes a plea for doing a much 
better job of teaching the nature and significance of the industrial revolu- 
tion. He cites an example of how teachers in a graduate course in history 
did not know enough science and technology to be able to interpret and 
elaborate meaningfully the one and one-half page explanation in a “fairly 
well-known tenth-grade world history textbook” of the “scientific prin- 
ciples” that helped bring about the industrial revolution. Only one mem- 
ber of the class could give good answers to the kind of questions alert 
tenth-grade students might be expected to ask. When asked if she was 
a science major in college, she replied that she had had no science in 
college and that all she knew about the topic she had learned in her 
own ninth-grade general science course. Jennings cites this to prove that 
the history teacher need not know a lot of science. He could have used 
it also to ask how good a job most general science teachers do; if gen- 
eral science were taught better, perhaps he would have discovered more 
than one history teacher who had benefited from it. Perhaps the best 
lesson to be drawn from the incident is that it points up the need for 


* Manson Jennings, “Teacher Education,” NCSS Twenty-seventh Yearbook, Ch. 12. 
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history and science teachers to work closely together for the benefit not 
only of future history teachers, but also of all their students. 

It is certainly a rare social studies teacher who does not have occasion 
in the junior high-school treatment of American history, in tenth-grade 
world history, in senior high-school United States history, or certainly in 
the senior problems course to deal with such topics as the growth of cities 
and more recently of suburbia, of the impact of big business, of the chang- 
ing nature of the American social structure. But how often do they give 
adequate attention to the technological developments that underlay these 
social changes? In every case, technological progress either mandated the 
changes or made them possible. How many history teachers know enough 
of the nature of the agricultural revolution, of the “industrialization” of 
farming, of the impact of “scientific agriculture” to explain clearly the 
complete transformation of the United States from a rural society to one 
in which less than a fifth of its people live on farms and less than that 
percentage of the gainfully employed earn their livelihood raising food? 
The Merrill Act, which laid the basis for the land-grant colleges, is men- 
tioned in every United States nistory text. But is enough done in the 
classroom to trace the impact of this one piece of legislation in changing 
the face of America, life on the farm, the politics of agriculture, the pass- 
ing of rural isolation? 

When the development of big business is studied in United States his- 
tory courses, is sufficient attention given to the fact that technological 
changes demanded bigness in industrial enterprise? Do history teachers 
(or science teachers for that matter) understand thoroughly enough the 
technological imperatives that doomed the small unit of manufacturing 
and demanded larger and larger units? How often is the personal devil 
theory, implicitly at least, still substituted for an analytical and objec- 
tive examination into the reasons for bigness? Why has big business con- 
tinued to grow bigger despite the widespread hostility toward it and the 
laws and regulations designed to keep small business supreme? 

Automation is a common topic in social problems courses. Do social 
studies teachers know enough about automation to be able to lead their 
students through a careful analysis of it in keeping with their stated 
objectives? Or do they confer with their science colleagues to seek an 
effective coordination of the study of this phenomenon? Do science 
teachers know enough sociology to help their students understand that 
social demands helped bring about automation; that electronic computers, 
for example, are as much the result of societal need as of genius? An 
aspect of automation almost always brought out in consideration of it is 
the technological unemployment inherent in it. But is adequate attention 
given to the fact that automation is in part the result of high labor costs 
and the lack of sufficient manpower to keep up with the demands of 
American production? When the favorable position of the American 
workingman is considered, is sufficient attention given to the effect of 
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the relative scarcity of manpower throughout our history? Is it explained 
that this stimulated technology, which in turn raised productivity, which 
made possible higher wages and shorter hours? Or is all the credit 
ascribed to unions and strikes and favorable legislation? 

Even when attention is given to the impact of the industrial revolu- 
tion (or preferably, the first technological revolution) or to the rise of 
large enterprise or to mechanization of agriculture, too often these mat- 
ters are treated as something that happened long ago, the continuing 
nature of the changes is neglected and recent developments are ignored. 
Is the story of the technological revolutions brought down to date? (In- 
cidentally, this author prefers the term “technological revolutions.” This 
terminology helps set the stage for the concept of continuity and recur- 
ring change; helps avoid the impression that the “industrial revolution” 
is something over and done with. Thus what is usually called the indus- 
trial revolution becomes the “first technological revolution,” in which 
steam became the new source of power. The increasing use of electricity 
then marks the “second technological revolution,” petroleum the third, 
electronics the fourth, and, presumably, nuclear energy the fifth). 

Is the story of big business brought down to date, with its changing 
methods, its legislative restraints, its enlarged sense of social responsi- 
bility, its control by the new “professional managerial class” as distinct 
from the “rugged individualist” who created it? Are the changed nature 
of “free enterprise,” the new relations between ownership and manage- 
ment, the increased proportion of the population who are direct or in- 
direct shareowners of large corporations, the effect of the demands of 
organization on traditional American concepts of individualism—are these 
brought into the analysis? Or is the story of big business left at the 
“robber baron” stage? Are the influences of science and technology on 
these changes adequately emphasized? 

Is suburbia ignored, treated only as a social phenomenon, or is its 
technological base adequately explored? The automobile, electricity and 
electronics, the improved economic position of the “new middle class” 
(itself the result of technology) have made the growth of surburbia not 
only possible, but also inevitable. The “surburban explosion,” perhaps 
the most far-reaching social change now taking place in our society, is 
more than people changing their residences. It is also factories and 
offices suburbanizing. Can this “social revolution” be understood if its 
technological base is ignored? How much can the science teacher help 
the social studies teacher improve his approach to this topic? 


A TIP FOR ADMINISTRATORS 


How recently has a faculty meeting been devoted 
to a discussion of modern society? 
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THe RESPONSIBILITY OF THE 
ScIENCE TEACHER TO UNDERSTAND THE SOCIAL STUDIES 

Is the science teacher fully enough aware of the social impact of 
science? Is he aware of the sincere efforts being made by social scientists 
to be more scientific? Or does he still insist that only “science” can be 
scientific, thus demonstrating that not all science teachers are true to the 
basic principles of their own discipline? Does the science teacher encour- 
age the now-repudiated aloofness from life of the scientist? Does he con- 
fuse objectivity with disdain? Is he up to date on new developments, new 
interpretations, new hypotheses in the social sciences? Is he “pre- 
McKinley” in his economic biases? Is he aware that the “farm problem” 
is, in part at least, the “fault” of science? Does he appreciate the impact 
on current thought of the “culture concept” of modern anthropology? 
Has he read Mill’s White Collar, Galbraith’s The Affluent Society, Whyte’s 
Organization Man, or Riesman’s The Lonely Crowd—to mention only four 
popular books that reflect new thinking in social science? 


C DINATION BETWEEN SCIENCE AND SOCIAL STUDIES 

Specialization that results in efficient division of labor is good. But 
specialization in the academic world that builds barriers to the teacher's 
own understanding of the society in which he lives and to which he is 
responsible for the education (not training) of its youth—such specializa- 
tion can only retard educational progress and give students an inferior 
kind of intellectual experience. Coordination between science and social 
studies teaching, where coordination is natural and in many instances 
essential, is one fruitful approach to eliminating the dangers of specializa- 
tion. 

It is obvious that effective coordination cannot be achieved unless the 
teachers involved are convinced it is worth doing. Even when they are, 
many difficulties present themselves. The specialized training of the 
teachers handicaps them. The school’s class schedule, the order in which 
courses are allotted in the curriculum, the nature of most textbooks, many 
built-in attitudes and asumptions ( products of the entire school tradition ) 
form barriers. Yet these can be overcome if there is conviction and deter- 
mination. 

Sometimes changing the year in which courses are offered is very help- 
ful. Take, for example, a course in world history and one in biology. The 
teacher of the history course cannot very well avoid the concept of bio- 
logical evolution if justice is to be done to man’s prehistoric development. 
But how far should he go into it? And when these same students come to 
biology, does the biology teacher presume they have never heard of 
evolution or does he make a point of finding out how far the history 
teacher took them into it? And did the history teacher make the decision 
in consultation with the biology teacher? Or does each go his own way, 
ignoring the other teacher—and the students? Obviously if these two 
teachers get together and coordinate their teaching about evolution, the 
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students will gain in many respects, and their general education will be 
enhanced. Would not coordination be more easily effected if biology and 
world history came in the same year? 

On the other hand, it is not always possible or desirable to change the 
order of courses so that they come in the same year. Take for example 
biology and social problems. The latter should be a twelfth-grade course. 
But the strong, traditional sequence of biology, chemistry, and physics 
makes it next to impossible to move biology to the senior year. Yet there 
are many topics in a senior problems course that should be coordinated 
with biology teaching; e.g., race relations, slums and housing, juvenile 
delinquency and crime, community health, recreation, conservation, mar- 
riage, and family. If the biology teacher makes it a point to be well- 


A TIP FOR ADMINISTRATORS 


Plan the sequence of science and social studies 
courses in relation to each other. 


informed on what the problems teacher does, he can help prepare the 
students for the senior course even if biology remains in the tenth grade. 
And the problems teacher, by informing himself on what was done in 
biology, can build his units on what he knows the students have already 
been exposed to. Thus are avoided boring duplication and undesirable 
gaps, the students are made to recognize the interdependence of the vari- 


ous fields of knowledge, and both teachers can see to it that they stress 
together the broader educational objectives which both profess to believe 
are more important than specific learnings in their respective courses. 

Incidentally, the desirability of effective coordination between science 
and social studies teaching is not limited to grades seven through twelve. 
It should be achieved in all grades from kindergarten on. Nor is the prob- 
lem limited to relations between these two large areas of knowledge. 
Articulation and sequential continuity in successive grades within the 
areas of science and social studies is one of the great unsolved problems 
in many school systems. Not only must the teacher of world history 
know what the biology teacher does; he should also know what oppor- 
tunities his students had in the social studies in all their previous grades. 
And of course this applies to the biology teacher. Not only subject matter 
specialization, but grade specialization, has erected barriers that prevent 
our doing the best teaching of which we are capable. 


THe ROLE OF THE ADMINISTRATOR 
And this brings us back to the school administrator. Until—and prob- 
ably even after—all teachers are trained to recognize their roles as part- 
ners with all other teachers in a total educational enterprise, the prime 
responsibility of which is the development of people, the administrator 
must accept the major responsibility for encouraging coordination, giving 
leadership toward it, for acting as liaison (or is ambassador the better 
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word?) between specialists. The secondary-school principal who wants 
to bring about closer coordination between science and social studies 
teaching can help in at least four ways. 

1. He can encourage and assist. He may have to take the initiative 
by stimulating discussion, making opportunities for the teachers to get 
together, creating an atmosphere which makes coordination seem natural 
and necessary. If one or more of his teachers are already persuaded, he 
can give moral support and help them persuade others. In any event, 
the principal must be the one to adjust the schedule so that teachers may 
coordinate, provide time in the school day for consultation and planning, 
take the leadership in making the curriculum adjustments that will mini- 
mize the difficulties. The wise principal will, of course, not try to force 
coordination. But he can do much to stimulate a desire for it. And when 
that has been done, he is primarily responsible for making the purely 
mechanical adjustments to encourage it. All of the science and social 
studies teachers in a school could be clamoring for coordination, but they 
will never accomplish it without the active support of the principal. The 
difficulties are great enough inherently. The best teachers in the world 
cannot be expected to “fight city hall” in addition. 

2. He can give leadership. He can promote a “cross fertilization” pro- 
gram whereby his science and social studies teachers can help each other 
overcome the limitations imposed by their own overspecialized training. 
If the principal has created the right school atmosphere, his specialist- 
teachers will be willing to recognize and admit their deficiencies in the 
other disciplines and will be pleased to have an opportunity to learn from 
each other. He can encourage—and make possible—teachers’ visiting each 
other’s classes. He might even solve the problem of hostility to faculty 
meetings by using many of them to give all of his specialists opportunities 
to keep each other up to date. 

3. He can organize workshops and seminars. In cooperation with other 
principals in his area, science and social studies teachers from several 
schools can be brought together for mutual “upgrading,” for developing 
case studies, for working out units based on the coordinating principle. 
It is more than probable that all the social studies teachers in any given 
area need to know more science and that the science teachers need to 
know more social science. It is quite possible the science teachers need 
to rethink why they are teaching science, especially if some of them have 
slipped into routine “cook-book” laboratory courses and if they have been 
emphasizing the results rather than the spirit of science. It is equally 
probable that the social studies teachers need to be reminded that they 
are not teaching to produce “walking encyclopedias” of historic facts. 

4. The principal can work for improved teacher education. He can, 
individually and through his professional associations, persuade the insti- 
tutions in his area that prepare teachers so to revise their curriculums and 
their teaching that future social studies teachers and future science 
teachers will not be narrow specialists; that, instead, they will take co- 
ordination for granted and will be prepared to teach that way. This 
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means, of course, that “cross fertilization” between science and social 
science, case studies in the history of science, interdisciplinary courses 
that stress the unity of knowledge, and a philosophy of teaching that 
stresses the basic, broad, general purposes of public schooling will char- 
acterize the preparation of teachers. 


A TIP FOR ADMINISTRATORS 


Offer to conduct a panel at a national meeting to discuss the 
four ways an administrator can help coordination. 


Tue ScrENCE TEACHER AND THE EDUCATION OF YOUTH 

In his indispensable On Understanding Science,’ James B. Conant 
makes a strong argument for the use of the case method as a means of 
applying the historical method to the understanding of science. While 
Conant was urging this approach as the basis for a college course, his 
fruitful idea can be effectively adapted to the secondary school. It-is a 
most logical basis for social studies and science teachers to work together 
to help their students understand better both history and science. 

Lewis Paul Todd, editor of Social Education, writing in the Twenty- 
seventh Yearbook of the National Council for the Social Studies,’ takes 
up the Conant thesis and makes an excellent case for its application in 
the high school. 


Neither social studies teachers nor any other teachers should be content 
merely to describe what applied science and technology are doing for teachers; 
they must also raise the crucial question of what science and technology are 
doing to teachers. The problem social studies teachers must come to grips with 
is not merely the social implications of automobiles or eggbeaters, but the 
social implications of science itself. But one cannot begin to discuss the social 
implications of science until he has at least a rudimentary understanding of 
science, which is to say of the scientist, for without scientists we have no 
science. It follows that the way the scientist works and the “process of travail” 
by which he creates scientific knowledge needs to be explored and understood 
by as many people as possible, for, until the “process of travail” is explored and 
understood, a lot of otherwise intelligent citizens are going to think of science 
as modern magic and of the scientist as a twentieth century magician who 
needs only to pass his hand over his Aladdin’s lamp to reveal the wonders of 
heaven and earth.® 


Todd was writing for social studies teachers. Had he been writing for 
science teachers, would not his words have been just as pertinent? For, 


"James B. Conant, On Understanding Science. New Haven: Yale University 
Press. 1947. Paperback edition, Mentor Books. This book should be read and 
pondered by every social studies and science teacher and every secondary-school 
principal who would work along the lines being suggested in this chapter; and espe- 
cially if they are not convinced by the end of it. 

* Lewis Paul Todd, “Science and the Social Studies,” NCSS Twenty-seventh Year- 
book, Ch. 2. 

* Ibid, p. 20. 
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as he says a little later (p. 25) and cites Conant and other scientists to 
support him, too much attention is given, even in science teaching, to the 
results of science and not enough to the “spirit of science.” 

Identifying the spirit of science with the spirit of freedom, Todd char- 
acterizes this spirit as “scorn of prejudice; respect for impartiality; devo- 
tion to the processes of critical thinking, and the determination to refine 
those processes; intellectual curiosity; and, above everything else, the 
quest for beauty and truth.” He then goes on to say: 


“This spirit existed long before modern science was born. If the physical 
sciences have sprung from these roots, so, too, have the social sciences and, most 
significant of all, the institutions and practices of democracy. In this large and 
general sense, science and democracy are blood brothers. . . .” 

Democracy will bear even richer fruits when more of us, scientists and 
laymen alike, make a greater effort than we have yet done to tackle our every- 
day problems, large and small, in the same spirit with which scientists tackle 
the problems they meet in the laboratory. Even a single class discussion based 
upon a brief case study of a simple experiment in science may do more to 
instill respect for the basic values of democracy than a score of class periods 
devoted to glittering generalities about “freedom.” '° 


Todd reminds us that scientists themselves had to learn how to be 
objective, how to experiment, how to evaluate what they saw irrespective 
of what they hoped they would see. The history of science is replete with 
examples of how scientists delayed a new scientific advance because of 
prejudice, vested interest, sheer conservatism, or reluctance to accept the 
new and unfamiliar. As a way of making inquiry, the scientific discipline 
is now well-established and accepted—in the laboratory. But when it 
comes to social and economic and political problems, even scientists often 
are no more scientific than their lay fellow citizens. 

The way scientists work—the scientific way of making inquiry—with its 
stress on objectivity and willingness to accept even unpleasant evidence, 
is the real contribution science has to make to the general education of 
scientists and non-scientists alike. Not only should science and its role in 
society be better understood, not only should the non-existent “average 
man” better appreciate the nature and way of science, but also the more 
he understands and appreciates it, the better he can apply this way of 
making inquiry to life’s many non-scientific problems. 

If we are correct in believing that a truly democratic society offers the 
best environment for the spirit of science to flourish, if democratic free- 
dom is essential to the scientific way of making inquiry, it certainly follows 
that teachers dedicated to science have a large stake in helping to develop 
the kind of citizen who will keep our society free and democratic. Censor- 
ship, security restrictions on the free exchange of ideas, threats to intel- 
lectual treedom—all of these are as hostile to the spirit of science as they 
are to the spirit of freedom. This intimate relationship has been described 
by J. Bronowski in these words: 


*° Tbid, p. 26. 
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Independence, originality, and, therefore, dissent: these words show the 
progress, they stamp the character of our civilization. .. . Dissent is the native 
activity of the scientist. ... If that is cut off, what is left will not be a scientist. 
And I doubt whether it will be a man. For dissent is also native in any society 
which is still growing. Has there ever been a society which has died of dissent? 
Several have died of conformity in our lifetime. 

Dissent is not itself an end; it is the surface mark of a deeper value. Dis- 
sent is the mark of freedom, as originality is the mark of independence of mind. 
And as originality and independence are private needs for the existence of a 
science, so dissent and freedom are its public needs. ... The safeguards which 
(science) must offer are patent: free inquiry, free thought, free speech, toler- 
ance. ... 

The society of scientists must be a democracy. It can keep alive and grow 
only by a constant tension between dissent and respect, between independence 
from the views of others and tolerance for them. The crux of the ethical 
problem is to fuse these, the private and public needs. 

Tolerance alone is not enough. . . . Tolerance among scientists cannot 
be based on indifference, it must be based on respect. ... What (the layman) 
asks, have these human values to do with science? . .. Only by these means 
can science pursue its steadfast object, to explore truth. . . . This is the 
scientist’s moral: that there be no distinction between ends and means.'! 


In another passage, Bronowski in moving language declares his belief 
that only if we learn to apply the spirit of science to the solutions of all 
our problems can we hope to save ourselves: 


Has science fastened upon our society a monstrous gift of destruction 
which we can neither undo nor master, and which, like a clockwork automaton 
in a nightmare, is set to break our necks? Is science an automaton, and, if so, 
has it lamed our sense of values? 

These questions are not answered by holding a Sunday symposium of 
moralists. They are not even answered by the painstaking neutralism of the 
textbooks on scientific method. We must indeed begin from a study of what 
scientists do, when they are neither posed for photographs on the steps of 
space-ships nor bumbling professionally in the cartoons. But we must get to the 
heart of what they do. We must lay bare the conditions which make it possible 
for them to work at all. 

When we do so, we find, leaf by leaf, the organic values which I have been 
unfolding. And we find that they are not at odds with the values by which 
alone man can survive. On the contrary, like the other creative activities 
which grew from the Renaissance, science has humanized our values. Men 
have asked for freedom, justice, and respect precisely as the scientific spirit 
has spread among them. The dilemma of today is not that the human values 
cannot control a mechanical science. It is the other way about: the scientific 
spirit is more human than the machinery of governments. We have not let 
either the tolerance or the empiricism of science enter the parochial rules by 
which we still try to prescribe the behavior of nations. Our conduct as states 
clings to a code of self-interest which science, like humanity, has left behind. 


"J. Bronowski. Science and Human Values. New York: Harper and Brothers. 
1956. (Harper Torchbooks Science Library). Pp. 78-84. 
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The body of technical science burdens and threatens us because we are 
trying to employ the body without the spirit; we are trying to bury the corpse 
of science. .. . The end for which we work exists and is judged only by the 
means which we use to reach it. This is the human sum of the values of 
science. ... But it is not the scientist who can govern society; his duty is to 
teach it the implications and values in his work. . . . 

. . . What science has to teach us here is not its techniques but its spirit: 
the irresistible need to explore. ... The inspiration of science . . . has created 
the values of our intellectual life and, with the arts, has taught them to our 
civilization. Science has nothing to be ashamed of in the ruins of Nagasaki. 
The shame is theirs who appeal to other values than the human imaginative 
values which science has evolved. The shame is ours, if we do not make science 
part of our world, intellectually as much as physically, so that we may at last 
hold these halves of the world together by the same values. For this is the 
lesson of science, that the concept is more profound than its laws and the act 
of judging more critical than the judgment. . . . The values by which we 
are to survive are not rules for just and unjust conduct, but are those deeper 
illuminations in whose light justice and injustice, good and evil, means and 
ends, are seen in fearful sharpness of outline.'? 

With the spirit of science permeating the philosophy and the practice 
of the whole school, with creative imagination and willingness to experi- 
ment guiding the cooperative planning of social studies and science teach- 
ers, with the school administrators giving leadership and making pro- 
cedural adjustments that encourage active coordination between subject 
matter departments, learning experiences in both the sciences and the 
social studies will be so organized that dynamic interest, enriched under- 
standings. and challenged minds will contribute to the development of 
the kind of citizen needed in our democratic society, citizens who can 
apply to all of life’s problems the scientific way of making inquiry, citizens 
who will be keenly aware of their social obligations, citizens who will 
preserve this nation in its free ways. 


as Ibid, pp. 89-94. 





Chapter Vill 


Health Education and the Science Program 


WILLIAM H. CRESWELL, JR. 


‘Lows section attempts a review of the total school health program and 
offers a philosophy and point of view on heaith and education. The health 
education curriculum is analyzed in relation to the science curriculum, in 
order to develop better coordination between and greater understanding 
of how the two areas relate. Content, purpose, emphasis, and method are 
discussed, together with possible areas of duplication. 

The following topics are developed: (1) health and education, (2) 
student health problems, (3) an overview of the health education pro- 
gram (K-12), (4) an analysis of the science and health curriculum offer- 
ings, and (5) suggestions to the school administrator. 

In discussing the health education curriculum, the diffuse character 
of health is emphasized. Moreover, it is recognized that most teachers in 
their various subject matter areas have a responsibility to contribute to 
the health learnings of children and youth. In addition, the special rela- 
tionship existing between science and health emphasizes the necessity 
for careful coordination and planning if effective teaching and learning 
are to accrue. 

Grouped by incidence at the various developmental levels, the health 
problems of students or their needs and interests form the basis for the 
health education curriculum. Once the health needs are determined and 
the total curriculum offerings have been carefully analyzed for health 
content, the necessary adjustments and planning can be instituted for 
effective health teaching. 


A TIP FOR ADMINISTRATORS 


The job of coordinating the student's total health educational 
experience into meaningful relationship is the 
responsibility of the health educator. 


Since health is both a biological and a social phenomenon, the health 
educator must draw on the body of information laid down by science 
and social science and strive to effect an application of this knowledge in 
sound health behavior. These are the major objectives sought in the 
health courses at the junior and at the senior high-school level. 
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Tue Point or View in HEALTH EDUCATION 

School health education has been defined as “the process of providing 
learning experiences for the purposes of influencing knowledge, attitudes, 
or conduct relating to individual and community health.”' As such, it 
deals with information pertaining to functions of the human body; main- 
tenance and improvement of personal health; food, rest, and exercise; 
personal appearance; personal adjustment and mental health; family life; 
alcohol and narcotics; disease prevention; accident prevention; and com- 
munity health problems. But the real objective of health education is the 
application of knowledge and the internalizing and the using of learning 
to change individual behavior. There is real danger that health education 
may become too academic. The individual's information and attitude 
toward contagious disease are of little import if he has not been im- 
munized. To know is not enough; to be vaccinated as a result of one’s 
own decision is to be health educated. 


Health and Education 

As the objectives of education in the United States broadened in scope 
and purpose, the school’s responsibility for the health and welfare of 
children and youth was recognized. In the mid-1800’s, Horace Mann 
advocated teaching health in the public schools and giving consideration 
to environmental health. 

It became apparent, however, that, if the principle of public education 
were to be put into practice, school authorities would have to control 
the public health problems being created by exposure of children to 
disease through the compulsory school attendance laws. This moral 
obligation to protect ‘and promote pupil health was gradually accepted 
as reflected by several developments in the late nineteenth century. 
Among these important events were the requiring of “medical inspections” 
for school children, the employing of school physicians and school nurses, 
and the enlarging of the school curriculum to include physical education 
and certain aspects of health education. 

In 1918, the report by the National Education Association Commission 
on the Reorganization of Secondary Education? included health as one of 
the seven cardinal principles of. education. The American Child Health 
Association representing many educators gavé considerable impetus to 
the school health movement. In addition, the 1930 White House Confer- 
ence and the Educational Policies Commission statement of 1938 on the 
Purposes of Education in American Democracy®* have helped to establish 
the interrelationship of education and health. As recently as 1955, the 
White House Conference on Education, in its report to the President, 
listed physical and mental health as a primary objective of education. 

' Report cf the Committee on Terminology in School Health Education, Journal 
of the American Asscciation for Health, Physical Education, Recreation, Vol. 22 
(September 1951). P. 14. 

* U. S. Department of the Interior, Bur. of Educ., Cardinal Principles of Secondary 
Education Bulletin 1918, No. 35, Washington, D. C. 32 pp. 

* Educational Policies Commission. The Purposes of Education in American Democ- 
racy. Washington, D. C.: National Education Association. 1938. 157 pp. 
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Educators have long recognized that the broadly educated individual 
is the essential prerequisite to a successful democracy. The greater the 
individual's knowledge and understanding of the problems affecting 
society, the more intelligent will be his decisions and actions as he exer- 
cises the responsibility of citizenship. Similarly, an effective working 
democracy is dependent upon the health of the people. An individual's 
emotional well-being and sense of personal worth, his ability to establish 
good human relations, his effective working with groups are directly 
correlated with his emotional, mental, and physical health status. 


A TIP FOR ADMINISTRATORS 


Health is not an end in itself, but is a necessary 
ingredient in the learning process. 


The well student learns best. Studies reveal that pupils with learning 
problems also have more health problems than those progressing normally 
in school. Conversely, those who have had the benefits of education have 
fewer health problems. 

As the purposes of public education in the United States have evolved, 
they seem to have centered around two major functions, (1) education in 
the academic sense—the fundamental learnings necessary to the pursuit 
of knowledge—and (2) education for the solution of social problems. 
Health education is intended to help man overcome his individual family 
and community health problems, to increase the quality of his living, to 
increase his potential to achieve, and to husband his resources. 


With the changing nature of man’s health problems, future progress 
against disease will rely to an even greater extent upon education to 
condition the individual to accept his increasing responsibility for health. 
The President’s Commission on Health Needs of the Nation in their report 
clearly indicate the role of education in health. 


The individual effort of an informed person will do more for his health 
and that of his family than all the things which can be done for them. In the 
past, measures for health maintenance demanded individual responsibility 
only to a limited degree. The development of pure water supplies, pasteuriza- 
tion of milk, and other sanitary accomplishments were achieved through social 
action in which the individual may have participated as a citizen but was re- 
quired to take no further individual responsibility. 

Future accomplishments, however, depend to an even greater degree upon 
the individual's assumption of responsibility for his own health. It is the indi- 
vidual who must consult his physician for early care, avoid obesity and alco- 
holism, and drive his automobile safely. These things cannot be done for him. 
They require both information and motivation. Personal health practices which 
are determined by the individual's knowledge, attitude, and decision have 
now become of paramount importance in gaining health. Effort by each person 
to improve his own health can be expected to pay great returns.* 


‘ The President’s Commission on the Health Needs of the Nation, Building Amer- 
ica’s Health, a Report to the President, Vol. 1, Washington, D. C., 1951, p. 80 

















186 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS (Dec. 


HEALTH PROBLEMS OF THE SECONDARY-SCHOOL STUDENT 
While the concept that the effect of the health of students on their 
educability is widely recognized, two other factors are not as generally 
understood. First, as revealed by mortality and morbidity statistics, dif- 
fering health problems affect students at different ages. Second, normal 
growth and development patterns create certain emotional problems at 
different ages. All teachers in all subject areas are concerned with these 
two factors, inasmuch as they affect learning. Health educators are 
specifically concerned since their curriculum is based upon the health 
needs of students at varying stages of development. And finally, accord- 
ing to Olson,* students are vitally interested in the problems related to 
their changing development. A paraphrase of his statement follows: 
Interviews with adolescents reveal the wide gap between existing cur- 
riculums and what youth desire. The chief problem of the adolescent is ad- 
justing to changing body and changing self, and the effects of these changes 
on his personal feelings and social life. Shifting relationships with parents, 
peers, teachers are involved. The adolescent is becoming interested in prob- 
lems of marriage and vocational choice. Large numbers of adolescents see 
cultural and vocational world demands. Motivation for work and study are 
missing, so students tend to leave school. 


The Growth and Development of the Adolescent 

What are the health problems related to the growth and development 
of the adolescent? What are the causes of death of junior high and senior 
high-school youth? It is helpful to analyze each age group physically and 
emotionally to see how health problems affect them. The physical devel- 
opment of the junior high-school student is marked by a rapid rise in 
growth and ability. Usually girls from 11-14 are relatively taller, heavier, 
and more mature than boys. Boys begin and girls complete manifestations 
of secondary sex characteristics. There is a general increase in strength, 
although girls tire more easily than boys even though their muscle size 
and strength increase. The poor nutrition of girls of this age group may 
be the cause. However, this is a very healthy age with the lowest death 
rate of all periods of life. 

Emotionally, the junior high-school student reacts to his physical 
changes. He desires to improve his personal appearance, and acne and 
malocclusion may affect his adjustment to the group. Comparative height 
is important. Both retarded development and normal sex development 
may cause severe emotional problems. Interest in the opposite sex in- 
creases, especially among girls. Paradoxically, hero worship of adults and 
crushes develop together with increased resistance to authority. 


A TIP FOR ADMINISTRATORS 


Adolescent emotions are easily aroused and impulsive 
group decisions may motivate individuals to 
the detriment of their health. 


* Willard C. Olson. Child Development, second edition. Boston: Heath and 
Company. 1959. P. 33. 
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The health problems of the junior high-school student center about 
accidents. For the 5-14 year age group the death rate from all causes is 
18.4 per 100,000. Accidents cause more deaths than any other condition, 
taking 6,000 lives annually. Motor vehicle accidents account for two-fifths 
of the total, and bicycle accidents are at their peak. Home and recrea- 
tional accidents are high, with drownings constituting one-fifth of the 
total. The next cause of death, malignancies. : omprises only one-third 
of the accident total, 7.0 per 100,000." 

The secondary-school student represents a wide range in physical 
maturation. In general, bone growth is completed with sexual maturity. 
The heart increases greatly in size, with some arterial disproportion. The 
ditterence in boys’ and girls’ blood pressure, with the girls’ pressure lower, 
may contribute to their reduced physical activity during late adolescence. 
Both sexes show improvement in coordination, while boys’ musculature 
hardens and they tend to improve in skills. Strength increases, but 
glandular instability results in fluctuations in energy level. Nutrition 
problems are revealed in ravenous appetites in boys, weight control con- 
cern among girls, with resultant emphasis on reducing diets and a gener- 
ally poor selection of foods causing undernourishment. 

Emotionally, the secondary-school student undergoes greater extremes 
than at any other period. His interest in academic work increases as its 
relationship to a career emerges. However, lack of opportunity to earn 
wages frustrates many, especially the unsuccessful student. Parent-child 
relationships become strained as students seek independence. Emotional 
disorders are more apparent at this level. The power of reasoning is 
fairly well developed, memory span is greater, and mental growth is 
almost mature. 

Socially, there is an increased desire to conform. Boys find high prestige 
values in athletic skills, physical power, and physical appearance, but 
other skills are appreciated. Boys develop more interest in the opposite 
sex and the desire for sexual experiences is strong. 

Accidents constitute an even greater problem in the 15-24 year age 
group with a death rate of 59.7 per 100,000. Cardiovascular-renal diseases 
constitute 10.6 and malignancies 9.1 per 100,000. Homicide and suicide 
have displaced diseases as fourth and fifth principal cause of death, with 
5.4 and 4.0 per 100,000 respectively.’ 


A Goop HEALTH EpucATION CuRRICULUM 


From this detailed picture of the physical, emotional, mental, and social 
development and needs of the junior high-school and senior high-school 
student, certain general curricular areas stand out. The following pro- 
cedures and techniques have been suggested as initial steps in the devel- 
opment of the health education curriculum. 

The Five Leading Causes of Death at Various Ages from Infancy to Age 24, 


United States, 1955, National Office of Vital Statistics. 
Ibid. 
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l. A review of the biological needs of the student. While the necessity 
for food, air, sunlight, rest, activity, and waste elimination is common to all 
age groups, the peculiar biological development problem affecting the second- 
ary-school student must be emphasized. 

2. A review of ,the literature and research pertaining to the growth and 
development of these age groups. An awareness of the adolescent's emotional 
anxiety toward growth manifestations indicates the need for understanding of 
the body’s normal characteristics. 

3. An analysis)of student health status obtained from the local and 
national public health mortality and morbidity reports. An understanding of 
the leading causes of| death, disease, and disability of the particular age group 
is necessary for selection of material and motivation. 

4. An analysis jof the school health records together with personal and 
family health records. This will reveal individual health problems. 

5. An analysis of the protective health needs. These will point up the 
necessity for protection against disease, poisonous substances, and the deleteri- 
ous effects of alcohol, narcotics, stimulants, and tobacco. Safety practices for 
accident prevention’ are essential, as is an improved understanding of the 
emotional health problems of adolescents. 

6. The health needs of a consumer. Standards should be set for selecting 
a health adviser, purchasing health services, and products. 

7. Knowledge of state laws, educational regulations, and codes. Many of 
these pertain to health and safety instruction, often requiring instruction in 
the effects of alcohol and narcotics, and the prevention of accidents. 


The primary objective of the health education curriculum is to develop 
an increasing sense of responsibility on the part of the student for his 


A TIP FOR ADMINISTRATORS 


From the primary-school child who is guided through his 
learning experiences to the senior high-school student 
who must assume the responsibility for his own 

health and eventually that of his family, a 
comprehensive curriculum is necessary. 


personal, family, and community health. To provide a general overview 
of the scope and sequence of this curriculum, a discussion of the content 
or learning experience and the teaching emphasis at the primary-, inter- 
mediate-, junior high-school, and senior high-school levels is presented. 
The curriculum experiences have been developed with relation to the 
various health needs and interests of each of the four school-age groups. 
The area of nutrition is used to illustrate how a unit of instruction is 
developed at different education levels, how it is related to other learnings 
avoiding duplication, and how it is emphasized to extend to student's 
understanding. 


Health Education--Primary-School Level 

The typical health learning experiences during this stage are integrated 
with broader aspects of the curriculum and are developed around school 
activities. The emphasis here is on the doing, the guidance of a child 
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through the school activities in a healthful and safe manner. For example, 
primary pupils are taught to cross the street safely, to go to and from 
home safely, to wash the hands before meals and after using the toilet. 
Health needs revolve around safety; habits of cleanliness; eating habits; 
rest and relaxation; healthful activity; getting acquainted with the dentist, 
nurse, and doctor; and care of the eyes, ears, and teeth. Fallowing is an 
illustration in nutrition at the primary-school level. 
1. Objectives 
a. Learning to like a variety of foods 
b. Learning from where foods come 
c. Learning the role of various community helpers in preparing food 
2. Learning activities 
a. Introducing new foods at food-tasting parties 
b. Visiting the lunchroom to taste new foods and to learn how food is 
prepared 
c. Visiting a local grocery store to look for new foods 
d. Demonstrating food preparation by children 


Health Education—Intermediate-School Level 

While there is still much emphasis at this level on the establishment 
of sound health practices as a means of achieving the health outcomes, 
pupils are now becoming much more curious about the “what,” “how,” 
and “why” of learning. Teaching is becoming more formal with greater 
emphasis on acquisition of knowledge. Again health learnings may be 


integrated with broader areas, but many schools will offer specific units 
of health teaching. Health education programs must now encourage the 
development of positive health attitudes. Appeals can be made to the 
pupil’s sense of responsibility and understanding. For example, it is 
possible to stress the responsibility that intermediate-school pupils have 
for the safety of younger children by emphasizing the schoolboy patrol, 
and showing consideration for the smaller children on the playground. 

The health education curriculum at the intermediate-school level ex- 
tends the student’s understanding of those health areas already introduced 
at the primary-school level, and introduces new health units such as struc- 
ture and function of the body (including reproduction), general body 
cleanliness, effects of stimulants and narcotics, responsibility for safety 
of younger children, bicycle safety, knowledge of special safety regula- 
tions ( bicycle, safety patrol, traffic laws, etc.) , learning related to physical 
and dental examinations, simple first-aid procedures, and learnings con- 
cerning the necessity for public health and sanitation. This emphasis on 
health understandings with related content material conforms to the curi- 
osities and interests of children in knowing themselves and the world 
around them. These same curiosities and interests are basic to the entire 
science program. The children’s heightened interest in everything in their 
environment, their curiosity as to why things happen, their avidity for 
learning to satisfy their interests provide natural motivation to learn essen- 
tial health information. Following is an illustration on nutrition at the 
intermediate-school level: 
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1. Objectives 
a. Selecting an adequate diet 
b. Understanding the relationship of growth to good nutrition 
c. Understanding the four food groups and their general function 
2. Learning activities 
a. Planning and preparing a breakfast or luncheon 
b. Conducting simple scientific experiments to reveal the composition 
and chemical properties of foods 
c. Holding class discussion on the buying of lunches and snacks 
d. Planning and caring for a school garden 
e. Visiting restaurants and food stores to discuss sanitary handling of 
food 
f. Conducting animal feeding experiments showing effects of various 
foods 


Health Education—General Characteristics in Secondary School (7-12) 

In the elementary school, the instructional pattern is typified by a single 
teacher in a self-contained classroom who directs the child’s learning 
experience. In the junior and senior high schools, the pattern of depart- 
mentalization, subject matter orientation, and teaching specialization 
necessitates careful coordination of the total curriculum. Therefore, an 
ideal approach to the health education curriculum planning should include 
the following procedures: 


1. A careful examination of the various subject matter offerings to identify 
the opportunities for correlated health teachings. Special attention should be 
given to the general science, social studies, and physical education curriculum 
in the junior and senior high schools. 

2. A special course of health instruction should be offered at some time 
during the junior high-school period and in the senior high school. This course 
should be taught in a concentrated block of time and should be scheduled on 
a daily basis. Most health educators believe that a minimum of one semester 
of such instruction at each level is essential to the curriculum. The major func- 
tion of these courses is to unify the health learnings gained from the other 
subject matter areas, to fill in the gaps that exist in the student's health learn- 
ings, to give special coordination to the over-all curriculum, to give concentrated 
attention to the major health problems of the particular age group, and to 
develop understandings that will be reflected in the improved health attitudes 
and behaviors of the students. 

3. Individual health counseling following the discovery of health prob- 
lems revealed through various appraisal activities, and general emphasis to 
teachers of the learning opportunities that arise from school health service 
activities should be provided. 

4. The value of incidental health instruction and guidance opportunities 
such as might arise in the physical education class, in the lunch room, or during 
an emergency must be emphasized. 

Health Education—Junior High School (7-8-9) 

Facilitating the total growth and development of early adolescence is 
the major objective of the junior high-school health education curriculum. 
Since growth is both a biological and social phenomenon, the curriculum 
must consider those factors which affect physical growth as well as those 
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social and psychological factors which shape the developing personality. 
The rapid physical growth changes affecting the junior high-school stu- 
dent create such problems as that of the adjustment to bodily changes, to 
shifting peer relationships, to the transition from childhood to adulthood, 
and to the evolving interest in the opposite sex. While the health educa- 
tion curriculum should be based upon these problems, the diversity of 
family backgrounds, school experiences, and rate of maturation necessitate 
individualization of emphasis. However, it is reassuring to realize that 
no matter how unique any school situation or student body may be, 
common problem areas do exist about which the health education cur- 
riculum is developed. Some of these areas follow. 


1. Body structure and function—understanding and appreciating the 
natural bodily changes taking place in early adolescence. 

2. Health maintenance and protection—recognizing the necessity for 
proper food selection; wholesome activity; adequate rest; harmful effects of 
alcohol, narcotics, stimulants, and tobacco; importance of appropriate medical 
care; prevention and control of disease. 

3. Sex adjustment—understanding the developing secondary sex charac- 
teristics, understanding those characteristics of the opposite sex, and develop- 
ing wholesome boy-girl relationships. 

4. Safety and first aid—controlling the growing body to avoid accidents; 
learning the cause for and prevention of accidents in school, home, and com- 
munity; practicing first aid procedures. 

5. Emotional health—attempting to understand one’s emotions, developing 
self-control, acquiring appreciation and consideration for others. 

6. Dental health—caring for the teeth properly, learning relationship of 
good nutrition to dental health, understanding care and treatment of dental 
problems; i.e., orthodontia to correct malocclusion. 


Following is an illustration on nutrition in the junior high-school 
curriculum: 


1. Objectives 

a. Understanding the basic essentials of diet 

b. Understanding the relationship between diet and personal appear- 
ance 

c. Understanding the dangers of an inadequate diet 

d. Understanding the importance of good nutrition to proper growth 

Learning Activities 

a. Serving on school lunch menu planning committees to plan Class A 
lunch 

b. Holding class discussions on the type of breakfast students like and 
need 

c. Comparing student diets with the daily food guide 

d. Making a study of the various food groups, their functions and 
values 

e. Studying and discussing the topic, “Why Teenagers Need More 
Food” 

f. Studying the various growth patterns of teenagers 

















192 NATIONAL ASSOCIATION OF SECONDARY-SCHOOL PRINCIPALS [Dec. 


Health Education—Senior High School (10-12) 
Because the senior high-school curriculum offers comparatively fewer 
health-related courses than does the junior high-school curriculum, health 
learnings for the student at this level depend upon the separate health 
instruction course. Unfortunately, this course often lacks both quantity 
and quality instruction. The Joint Committee of the NEA and AMA on 
Health Problems in Education has long recommended that, “The mini- 
mum time allotment for the health course in the senior high school should 
be a daily period for at least two semesters, preferably during the eleventh 
or twelfth grades.”* More recently, the delegates to the National Con- 
ference on Fitness of Secondary-School Youth held at Washington, D. C., 
in December 1958, while reaffirming the Joint Committee's earlier recom- 
mendation, pointed out that many schools had not yet achieved this 
standard. As an initial step in up-grading the health education curricu- 
lum, all schools were urged to initiate immediately a semester-long course 
or its equivalent to be taught on a daily plan at the eleventh and twelfth 
grades. Moreover, it was emphasized that quality health teaching is 
dependent upon such factors as adequately prepared teachers, size of 
classes, and adequate classroom facilities and teaching materials.* 

While the number of health-related courses decreases in senior high 
school, the necessity for careful coordination between them and specific 
health instruction continues. The total curriculum experiences of students 
must be systematically analyzed for health content. The specific health 
instruction course must avoid duplication and must fill gaps in the stu- 
dent’s background. 

The major content emphasis should be on problems of adult and family 
living. A significant number of students marry during high school or im- 
mediately upon graduation. Early marriage is frequently accompanied 
by a difficult adjustment period and heavy responsibility for youth. A 
review of the social, economic, and health problems associated with early 
marriages emphasizes the importance of this preparation. The following 
health units are basic to the senior high-school course: 


1. Emotional health and personal adjustment—developing a balance be- 
tween security and freedom, attempting to understand one’s personality and 
that of others, evaluating the emotions and their effects upon the body, devel- 
oping mental hygiene principles for daily living. 

2. Family living—preparing for marriage, understanding sex in personal 
and family adjustment, learning of health problems relating to the family such 
as pregnancy, child development, effects of housing. 

3. Consumer health—avoiding self-medication, utilizing professional health 
services and medical care, choosing medical adviser, evaluating health products, 
learning about health insurance, new drugs, quacks and nostrums, advertising 
claims. 
“Suggested School Health Policies, prepared by National Commission on School 
Health Policies and published by the Joint Committee, 1956, p. 12. 

* Report of National Conference on Fitness of Secondary-School Youth, Washington, 
D. C., December 1958, AAHPER-NEA, pp. 23-24. 
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4. Public health—understanding school health services; discussing func- 
tions of government health organizations; recognizing responsibility for pro- 
tection of water, food, and air; learning of proper sewage disposal; analyzing 
the role of voluntary health agencies; learning of national and international 
health activities. 

5. Safety and accident prevention—studying and practicing first aid, 
driver education, water safety, safety in sports and activities, safety in home 
and community, and vocational safety in order to prevent accidents. 

6. Special areas—studying disease prevention and control; food and nutri- 
tion; exercise and rest; alcohol, drugs, and tobacco; and care of the special 
senses. 

Following is an illustration on nutrition in the senior high-school cur- 
riculum: 

1. Objectives 

a. Understanding sanitary food handling, preserving and processing of 
foods 

b. Understanding the importance of proper weight control measures 

c. Understanding methods of economizing on food purchases without 
sacrificing food essentials 

d. Understanding food fads and fallacies 

». Understanding the Pure Food and Drug Act 

f. Understanding the role of nutrition in family health 

Learning activities 

a. Studying labels, seals, and the standardization of food products 

b. Conducting a survey of student eating habits 

c. Calculating the caloric value intake and energy expenditures over 
a three-day period 
Studying special training diets for athletes 
Analyzing various food fads in terms of the basic food essentials 
included 
(For girls) Preparing a research paper on the nutritional needs of 
the expectant mother 
(For boys) Preparing a research paper on good nutrition on a 
limited budget 


A TIP FOR ADMINISTRATORS 


Review your health curriculum, K-12. 


Teamwork Concept. in School Health 

The total school health program including health instruction, health 
services, and environmental health relates to almost every group or agency 
in the community. Similarly, the health education curriculum relates to 
nearly every subject matter area of the total school curriculum. This 
diffuse character of school health presents special problems of organiza- 
tion and administration. In order to coordinate all phases of school health 
and to realize their intended objectives, it is imperative to have a school 
health council. While there is no set pattern for the council membership, 
the guiding principle is to represent those who are actively involved in 
carrying out an effective school health program. Such councils usually 
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include the school administrator, physician, nurse, dentist, health edu- 
cator, physical educator, custodian, voluntary health agency representa- 
tive, public health officer, school counselor, special education teacher, 
student, and representative of PTA. The main function of the council is 
to facilitate communication of ideas, cooperation, and coordination in 
school health activities. 

Usually the health educator on this council represents the health edu- 
cation curriculum committee and acts as a coordinator for the entire 
school health education program. The curriculum committee typically 
includes various grade-level teachers of health and safety education and 
representatives of the science, social studies, and physical education areas. 
The purpose of this committee is to bring about effective coordination 
of the health teachings on all grade levels, to avoid duplication and gaps 
in the curriculum, and to provide for the necessary scope and sequence 
in the student health education experiences. 

The health services of the school include the following functions: 
health appraisal procedures, health counseling, follow-up procedures, 
communicable disease control, emergency care programs, and health 
services for the handicapped students. These services involve a diversity 
of school and community personnel, but their area of common interest 
is the emphasis on educating the student to his health needs and to 
accepting the responsibility for his personal health. The vision screening, 
for example, is not conducted solely to determine students with defective 
sight, but to inform all students about the eyes and their proper care. 

Environmental health is concerned with both the physical environment 
(heat, light, sanitation ) and the emotional and social environment (mental 
health in the classroom). This comprehensive area includes such things 
as the services of the custodian in controlling heat, light, and ventilation; 
the fire marshal in maintaining fire safety, the dietician in requiring food 
sanitation; and the principal in establishing administrative procedures 
which contribute to the mental health of the school. Again, the necessity 
for coordination of a team of specialists becomes evident. 



































RELATIONSHIP OF HEALTH EDUCATION AND THE SCIENCE CURRICULUM 


Having considered the health educator’s point of view, the health prob- 
lems attecting the secondary-school students, and an overview of the 
health education curriculum, it is possible to make a sharper analysis of 
the relationship existing between science and health education. Based 
upon this relationship, recommendations may be set forth for improving 
the curriculums of these areas. 

An analysis has been made of those science courses most frequently 
required in the secondary-school program—general and biological science. 
(See Tables I and II.) For purposes of this analysis, a number of recently 
published general science and biology textbooks, together with selected 
courses of study were reviewed and a tabulation of incidence of health 
content areas was compiled. The textbooks included were those recom- 
mended by science teachers as representative in terms of the subject 
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matter included. Accordingly, the assumption has been made that the 
content offered in these textbooks provides a fairly accurate picture of 
current teachings in these fields. The courses of study reviewed confirmed 
this assumption. 


TABLE 1. 
Health Education Content Identified in General Science Textbooks 





Rating Scale—Degree of Emphasis Given to Items 
Extensive development—discussion and coverage 
Adequate development—certain areas omitted 
Brief development 
Topic mentioned—little or no development 


HEALTH UNIT AREA AND ITEMS RATING 
A. Body structure and function—over-all rating ] 

1. Body cells 
Muscular 
Skeletal 
Nervous 
Circulatory 
Endocrine 
Respiratory 
Excretory 
Digestive 

. Sense organs 

. Skin functions 

2. Growth 
Posture 


DAD Ws o to 


BS GO BD Gd ND be ee ee et ee es es es es 


B. Food and nutrition—over-all rating 
1. Basic food elements 
Food functions 
Foods in diet 
Non-essential foods 
Dental health 
Preparation and preservation of foods 
Deficiency diseases 


a 
‘. 


Disease prevention—over-all rating 


] 

l 

] 

l 

3 

3 

2 

2 

1. Important discoveries in medical history 2 

2. Communicable diseases ] 

ob- 3. Causes of other diseases 3 
the 4. Recovery from disease 3 
a D. Community health—over-all rating 3 
, 1. Safeguarding goods 2 
sed 2. Safeguarding water 2 
“ing 3. Sanitary procedures and sewage 3 
4. Plumbing, septic tanks, etc. 3 

ntly 5. Controlling plagues 4 
nce 6. Industrial wastes 4 
ly 7. Garbage 4 
nt , Accident prevention—over-all rating 3 
ote 1. Home 3 
alth 2. Playground safety 4 
om- 3. How to prevent accidents 3 
4. First aid procedures 3 


ject 
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HEALTH UNIT AREA AND ITEMS RATING 
F. Family life—overall rating 
l. Heredity 
2. Child development 
3. Changes in adolescence 
Alcohol narcotics—over-all rating 
l. Smoking 
2. Drinking 


Exercise, fatigue, and rest—over-all rating 
1. Rest and fatigue of muscle 


~r> bee he 





TABLE II.—Health Education Content Identified in Biology Textbooks 





Rating Scale—Degree of Emphasis Given 
1. Extensive development—discussion and coverage 
2. Adequate development—certain areas omitted 
3. Brief development 
4. Topic mentioned little or no development 


HEALTH UNIT AREA AND ITEMS RATING 
A Body structure and function—over-all rating 
Living cell 
Tissue and organs 


Circulation 
Nervous system 


l 
2 
3. Respiration 
4 
5 


Excretion 
Lymphatic system 
Endocrine system 
Skeletal 
10. Muscular 
ll. Digestive 
12. Special senses 
Food and nutrition—over-all rating 
] Basic food elements 
2. Food functions 
3 Foods in the diet 
4. Non-essential foods 
5. Basal metabolism 
6. Dieting and diet foods 
Disease prevention—over-all rating 
1. Communicable diseases 
Controlling communicable diseases 
3 Body defenses against diseases 
4. Modern medicines (antibiotics, etc. ) 
5. Non-communicable diseases 
6. Historical medical developments in control of diseases 
7. Various methods of controlling diseases 


> 


CD GD CD BO me pee tt BO GD BO tee bee pee pes eS tes pee fet et ed ee fs ee dt ed 


Community health—over-all rating 

l Diseases from breathing inorganic dust 
2. Sanitation of food and water 

3. Pasteurization of milk 

4. U.S. Public Health Service 


me ww Ww 
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HEALTH UNIT AREA AND ITEMS RATING 
E. Safety education and accident prevention—over-all rating 4 

1. Carbon monoxide poisoning 

2. Artificial Respiration 

Family life—over-all rating 

1. Fertilization and reproduction 

2. Sex determination 

3. Heredity (including RH factor, etc. ) 

Alcohol and narcotics—over-all rating 

i. Respiration and Tobacco 
2. Effects of tobacco and alcohol 
3. Alcohol and diet 
4. Alcohol as disease 
A 


KpDponwhs & & 


5. Narcotics type and effect 
6. Addiction 

Exercise, fatigue, and rest—over-all rating 
1. Balance, work, recreation 

Mental health and personal adjustment—over-all rating 
l. 


9 


QwOW hh WWWNI & 


Psychiatrist 
Mental hygiene 





A Summary of Health Content Presented in General Science and Biology 
Texts 

In order to tabulate the health content of the general science and biol- 
ogy textbooks, several broad categories were identified into which the 
health content items were grouped. The incidence and extent of topic 
development were noted. The most careful consideration in curriculum 
planning should be given to those areas in which there was evidenced the 
greatest emphasis and thus the greatest chance of duplication. 


1. Body Structure and Function. In both general science and biology 
textbooks, extensive treatment is given to the various body structures, systems, 
and functions, with the greater emphasis placed on the anatomical descriptions 
and lesser emphasis on the functional descriptions. 

2. Foods and Nutrition. Extensive coverage is given to foods including 
the basic food groups, food functions, and the balanced diet. This is a general 
presentation of the basic concepts of food and nutrition as opposed to a special 
identification and discussion of adolescent eating problems. 

3. Disease Prevention. Communicable disease areas are developed in 
detail with special emphasis on the developments of modern medicine, such as 
antibiotics, in the contro] of disease. Comparatively brief discussions are de- 
voted to the non-communicable diseases. 

4. Family Life. Reproduction is explained in some detail with emphasis 
placed on the fertilization process. Comparatively little space is devoted to 
human reproduction and the related health considerations. A very thorough 
presentation of heredity is made, including principles developed from Mendel's 
work. Also discussed are blood types, the RH factor, genetics, and human 
inheritance. 

5. Community Health. Community efforts relating to sanitary procedures 
for protecting water, milk, and food are covered in addition to methods em- 
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ployed in waste disposal. In general science, some attention is given to topics 
such as plumbing and septic tanks. 

6. Accident Prevention. A very brief coverage is given to the accident 
problem as related to the home and school, with some attention given to first- 
aid procedures. 

7. Alcohol, Narcotics, and Stimulants. An extremely abbreviated discus- 
sion is included which is largely centered upon the effects of tobacco, alcohol, 
and narcotics upon the human. Some consideration is given to various drugs 
and to addiction. 

8. Rest and Exercise. Only a brief mention of this topic is made. 

9. Mental Health. The role of the psychiatrist is discussed as a medical 
adviser together with some theoretical discussion of mental health and the 
controlling of one’s emotions. 


Conclusions and Recommendations Based Upon the Analysis of Health 

Content Found in General Science and Biology Textbooks 

With a tendency for some departmentalization of instruction at the ele- 
mentary-school level, teachers and curriculum coordinators will have to 
make an even greater effort to see the over-all relationship between the 
various instructional areas. When many elementary schools have separate 
elementary science textbooks and health textbooks and where these are 
taught separately, effective teaching can occur only after common learn- 
ing experiences are recognized and planned for. 


1. The secondary-school student of today is being afforded a general 
background of health information through his general science and biology 
course experiences. The greatest amount of health instruction given in the 
science courses appears to be in the areas of body structure and function, foods 
and nutrition, and in communicable disease prevention. In addition, students 
are receiving instruction, but to a somewhat lesser extent, in family life (in- 
cluding reproduction and heredity), community health, and on the effects of 
alcohol and narcotics. 

2. The review and analysis of general science and biology textbooks reveal 
considerable duplication of content in the health area. Therefore, it is recom- 
mended that teachers of general science and biology carefully coordinate the 
health content offerings in their respective areas. 

3. In order to avoid further duplication of this content offered in the 
science curriculum and to fill gaps in the students’ health education experience, 
it is recommended that the separate courses of health instruction at the second 
ary-school level give consideration to the following areas and instructional 
emphasis: (a) the non-communicable diseases such as heart disease, cancer 
and diabetes; (b) the community health unit where emphasis should be given 
to the official and voluntary health agencies and the services offered other than 
the sanitary procedures relating to water, milk, food, and waste disposal; (c 
safety education and accident prevention; (d) family life education, sex edu- 
cation in terms of secondary sex characteristics, boy-girl relationships, health 
problems relating to family, pregnancy, and childbirth; (e) emotional health 
in terms of specific student problems and relationship between physical and 
mental health; (f) exercise, rest, and fatigue; (g) alcohol and narcotics, not 
in terms of the physiological effect, but as a social and a health problem; and 
(h) consumer health in the selection and use of health services and products 
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4. It is recommended that science and health teachers establish a closer 
cooperative relationship in their curriculum development and in their teaching. 
The general science and biology teachers are already providing much of the 
secondary-school students’ health education through these courses, and such 
efforts should be encouraged in the interest of effective health education. How- 
ever, it would seem desirable that these science teachers should have a basic 
understanding and preparation in the philosophy, content, and materials of 
health education. 


A Point or View HELPFUL TO THE SCHOOL ADMINISTRATOR 


Any discussion of the teaching of science and the teaching of health 
must go beyond an analysis of the subject matter taught. The differing 
philosophies of the two areas cause a divergence in point of view, objec- 
tives, emphasis, areas, and extent of development. Science in the second- 
ary school has been identified as a body or branch of knowledge derived 
trom observation, study, and experimentation. It is systematized and is 
concerned with establishing facts, principles, and methods. Since health 
is both a biological and social concern, health education draws heavily 
upon the knowledge established by various disciplines, particularly 
science, but is concerned with the application of this information to the 
dynamics of living. 

While the body of knowledge composing the disciplines of science is 
rapidly changing and expanding, it is much more consistent and sys- 
tematized than is health education. Here what constitutes the body of 
knowledge alters with the circumstance of teaching; e.g., age group, 
population group, geographical location, and the occurrence of special 
health problems. Since health education ideally focuses upon health 
problems, the instruction per se may be expected to differ markedly from 
time to time or from course to course, depending upon the student health 
problems under study. 

Science in its purest form seeks to reveal the truth, to establish facts, 
and does not need to be justified from a pragmatic standpoint; whereas 
health education is practical information immediately applicable to man’s 
circumstances of living. Health education is the application of knowledge 
in the overcoming or solving of health problems. By way of illustration, 
the study of the anatomical and physiological processes of respiration in 
the biology course typically includes the study of oxygen and carbon 
dioxide, the body’s exchange of gases, lung tissue, and the circulatory 
processes in the lung. While the senior high-school health education class 
may depend upon the student’s understandings gained from biology, this 
information on structure and function of the respiratory processes is 
important only as it relates to the health problems under study. Problems 
such as pneumonia, tuberculosis, or lung cancer involving the respiratory 
processes are studied not in terms of the processes themselves, but in 
terms of the individual’s habits of living. The objective is to reach an 
understanding of the cause of the health problem, to understand and 
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accept the behavior that will restore health, and to develop behavior that 
will prevent ill health and maintain positive health. 


Preliminary research showing how appropriate health behaviors are 
affected may shed some light on the difference in the emphasis that the 
health educator must make. For example, Hochbaum" found that people 
had to believe that they were.susceptible to tuberculosis before they 
would voluntarily take a chest X-ray. The findings from such research 
tend to confirm the health educator's belief that it takes more than know]- 
edge to elicit the desired behavior. The individual must also believe in 
this knowledge in order to apply it. 


In this comparison of science and health education, it is recognized 
that much common content is shared in the science and health education 
areas. However, in attempting to draw a distinction between them, two 
major points have been made. First, the teaching of anatomy and physiol- 
ogy is not health education unless it is related to a health problem and 
in turn causes the individual to behave in a healthful way; and second, 
the health educator cannot be satisfied with knowledge alone, but must 
develop a belief in the individual that this health information must be 
applied personally before appropriate health behavior will occur. 

*°G. M. Hochbaum. Public Participation in Medical Screening Programs—A Socio- 


Psychological Study. Public Health Service Publication No. 572. Washington, D. C 
U. S. Government Printing Office. 1958. 23 pp. 





Chapter IX 


The Principal’s Role in Developing 
a Quality Science Program 


DONALD G. DECKER 


Duane the 20th century, the American civilization has been period- 
ically awed by the myriad of discoveries generated in the fertile labora- 
tories of the scientific enterprise. In fact, the impact of these discoveries 
has been so great that today the scientific enterprise is popularly cen- 
ceived of almost wholly in terms of its material products. It was only 
as a consequence of the first successful launching of a satellite that Amer- 
ica began to rediscover the latent power of its human resources and 
particularly its intellect. Since the school is an institution specifically 
responsible for the development of this resource, it was only natural that 
it should have been scrupulously examined by many aroused citizens. 
Such analysis was not only proper, but it has also proved a healthy 
stimulus to the entire educational enterprise. Attention has been focused 
on strengths as well as weaknesses, and the American high school has 
emerged from the forum with new respect and dignity. There are even 
signs that the behavioral sciences, young as they are, may be ready to 
launch a cultural Sputnik of their own. In any event, the problems and 
resources of our times make education an exciting and challenging 
profession. 

Earlier chapters of this bulletin have discussed high-school science 
programs in considerable detail. It is the purpose of this chapter to con- 
sider the role of the principal in the development of a quality science 
program. A liberal number of statements which characterize a good 
program have been arranged in checklist form from which it is hoped a 
principal can both evaluate and provide direction for the science program 
of his school. Many of these statements have appeared in the preceding 
chapters, others are made here for the first time. No attempt has been 
made to make the list an exhaustive one. 


Tue PRINCIPAL AS A LEADER 
In his role as the professional leader of his school, the principal serves 
at a nerve center which must be equally sensitive to the needs and inter- 
ests of the students, the staff, parents, and the community. He is respon- 
sible for keeping the gap between these needs and the response of the 
school as narrow as possible. Yet, he must make sure that all changes are 
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both well-advised and orderly. Furthermore, leadership in education is 
effected through the development of people; hence, it is always a psycho- 
logical process. With this in mind, the following four guidelines are 
listed as a reminder of their importance in the development of a quality 
science program as well as in the conduct of other kinds of educational 
leadership. 

1. Educational change is a slow, continuous process. It operates 
through people. To the extent that people identify themselves with a 
particular educational program, an attack on the program is often inter- 
preted as an attack on the people involved. Change tends to be more 
personally acceptable to those who have shared the responsibility of 
planning for it. 

2. As he works for improved instruction, the principal should function 
as an informed catalyst, not as an unimpeachable autocrat. He must 
realistically assess his own strengths and weaknesses. On the other hand, 
he cannot withdraw from his responsibilities. 

3. Change requires careful study, but decisions cannot be put off 
indefinitely. Action must be initiated as soon as there is a reasonable 
probability of success. 

4. Valuable information on which to base program changes can be 
obtained from systematic status studies such as Conant’s academic inven- 
tory or similar surveys of graduates, drop-outs, or parents. 


ESTABLISHING GOALS 


5. Objectives should be written and continuously reviewed by repre- 
sentatives of the entire school community. 

6. A general, basic education should be provided all secondary-school 
youth. There should be provisions for specialized education for each 
according to ability and interest. 

7. Educated people cannot get along well without an understanding 
of the scientific enterprise. In particular, the science program will be 
vitally affected by the quality of the concepts of scientific enterprise held 
by the administrator and his science staff. 

However abstract science may become, it is essentially human in its 
origin and growth. . . . Show the deep human interest of science and the 
study of it becomes the best vehicle of humanism one could devise; exclude 
that interest, teach scientific knowledge only for the sake of information and 
professional instruction, and the study of it, however valuable from a purely 
technical point of view, loses much of its educational value." 


8. The objectives of secondary-school science education must reflect 
the trichotomy of the scientific enterprise: science as knowledge, science 
as a mode of inquiry, and science as a human endeavor. 


’ George Sarton. The History of Science and the New Humanism. New York 
Henry Holt. 1931. 
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9. High-school science continues to serve an exploratory function with 
respect to new interests, careers, and recreational opportunities. 


ORGANIZING THE Course oF StTupy 

10. The science program must provide for the immediate problems of 
youth in a climate of familiar materials and everyday values. 

11. A developmental sequence of science activities can emerge only 
when planning is continuous from Kindergarten through grade twelve 
and when responsibility is shared among as many science teachers as is 
possible. 

12. All students at all grade levels have some interest in all areas of 
science. 

13. All students at all grade levels develop different qualities of science 
concepts. 

14. More attention should be given to the pervasive concepts and 
generalizations; that is, to the “big ideas” of science. Science teaclhiers 
must show firmer resolve in discarding the minutia. 

15. Teachers should be encouraged to examine current textbooks, 
course outlines, and the reports of special curriculum projects. However, 
tinal decisions should be based on local needs and resources. 

16. Depending on the organization of the rest of the high-school 
science program, general biology is commonly offered either in the ninth 
or tenth grade. 

17. Positive action must be taken to define more clearly the values as 
well as the shortcomings of integrated physical science. There is evidence 
that such a course might be superior to separate courses in chemistry and 
physics. 

18. Honors courses are often provided for students of greater than 
average ability and interest in science. Such courses include seminars, 
research activities, Advanced Placement Programs, and certain specialized 
courses (field biology, microbiology, organic chemistry, qualitative anal- 
ysis, and modern physics). 

19. No specialized or advanced science classes should be offered unless 
properly trained staff and adequate facilities are available. 

20. Forces acting on the science program must be adjudged in terms 
of their stated objectives and the latent implications of their underlying 
philosophies. 


ADMINISTERING THE SCIENCE PROGRAM 
21. School programs are being extended outside normal school hours 
through evening, Saturday, and summer programs. 
22. Ability grouping in science is increasing, but the issue has not been 
completely resolved. 
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23. The science program is particularly well adapted to such forward 
looking suggestions for building and staff utilization as those appearing 
in Images of the Future.* 

24. Science oriented students should be encouraged to take three or 
four years of high-school mathematics. 

25. Teachers should be relieved of menial, pseudo-professional tasks. 

26. Teachers should have ready access, perhaps in the library, to a 
card file of community resources and contacts—places and people. 

27. Good courses should be available in all K-12 grades for those who 
are both gifted and interested in science. 

28. A qualified student should not have to wait until his junior or 
senior years to take chemistry, physics, or advanced biology. 


IMPROVING INSTRUCTIONAL TECHNIQUES 

29. Although a course may be outlined logically, it must be taught 
psychologically. Instructional techniques must be selected on the basis 
of the experience and maturity of the students. 

30. Science instruction should relate to other areas of the curriculum. 
Students should be expected to communicate grammatically and mathe- 
matically at the level of maturity they exhibit in the skill courses in which 
they may be simultaneously enrolled. 

31. Textbooks must be supplemented by numerous multi-sensual 
learning experiences. 

32. Educational research has not resolved the issue of the relative 
effectiveness of demonstration versus laboratory experimentation. It is 
probable that both types have a proper place in science instruction. 
Principals should make certain that science teachers are not verbalizing 
most of their reported classroom experimentation. 

33. Problem-solving activities should be encouraged. 

34. Laboratory activities should present honest problem solving situ- 
ations. The open-ended experiment is one device for encouraging student 
self-direction. 

35. Science fairs, seminars, youth science congresses, and other project 
activities can provide valuable supplemental experiences. 

36. More extensive use should be made of non-school personnel and 
facilities for educational purposes. 

37. The science program should provide special opportunities for 
students who indicate an interest in science teaching careers. 


PROVIDING FACILITIES AND APPARATUS 
38. Laboratory experimentation requires considerable preparation 
time, scheduling flexibility, a preparation area, a reasonable budget and 
facilities, and a limited class size. 


*J. Lloyd Trump. Images of the Future, Commission on the Experimental Study 
of the Utilization of the Staff in the Secondary School. Washington 6, D. C. 
National Association of Secondary-School Principals, 1201 Sixteenth Street, N.W 
1959. 
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39. Work space is needed by teachers preparing demonstrations and 
by students working on individual investigations. This kind of space is 
vital and when unavailable should be given high priority in remodeling 
plans. 

40. Science materials and facilities as well as other instructional 
materials should be available to students at times other than the sched- 
uled class period. 

41. Every science classroom should contain a reference area as well as 
a demonstration area. 

42. Adequate storage space is essential for the maintenance and avail- 
ability of apparatus. Movable carts facilitate the transporting of materials 
from the storage space to the work area. 

43. The current trend is to provide both recitation and laboratory space 
in a single classroom. 

44. When available, tools and raw materials can be used to make, 
repair, and adjust equipment. 

45. Science teachers need access to a source of petty cash for small, 
local purchases. 

46. An extensive school library collection is a necessary adjunct to a 
good science program. 


ENCOURAGING THE STAFF 

47. Teachers need help in arranging to communicate with one another 
effectively. Released time should be available for attending instructional 
meetings, visiting other schools, and attending professional conventions. 

48. Opportunities for in-service education should be available to all 
teachers whether they are poorly or well prepared. The National Science 
Foundation programs should be called to the attention of every member 
of the science staff. 

49. Released time or additional money for summer work should be 
available so that the staff can work on the time-consuming problems of 
curriculum improvement. 

50. The principal should endeavor to learn of the good things his 
teachers do and should commend them personally. 

51. The science program’s greatest asset is an enthusiastic, well- 
informed teacher. 

52. Administrators should facilitate the distribution of resource mate- 
rials from state boards of education, county- or city-wide curriculum 
committees, and national professional organizations. 

53. It is improbable that the kind of science experiences described 
in this publication can be provided by a poorly trained or part-time 
science staff. Principals who assign science teachers to other part-time 
administrative, athletic, or non-professional responsibilities should expect 
to observe the consequences in a sterile science program. 
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SUMMARY 


The success of the science program cannot rise above the imagination 
and commitments of the people concerned. Too often the real inertia of 
educational change results from: an unenthusiastic reaction to a new idea 
that wilts as much from lack of analysis as from lack of value. A principal 
should as regularly ask for reasons why a new idea should not. be tried 
as for reasons why it should. 


Many of the issues in science education will only be resolved through 
systematic action-research in the science classroom. Teachers need to be 
experimental minded. They should be encouraged to develop and test 
new teaching plans and materials. Fresh ideas need not begin on a school- 
wide basis. Individual teachers who have a particular interest and train- 
ing should be allowed to undertake trial programs in a limited area. It is 
time for the modes of scientific inquiry to attack the problems of science 
education. It is time to teach science scientifically. 





Appendix 


Sources of Materials and Services for School Science Programs 


| = one of the most crucial problems in public school curriculum 
planning in science has not been identified by the school administrator. 
To what extent and in what ways should the offerings of non-school 
groups and agencies influence the science curriculum in his school? Most 
of these organizations are working independently without reference to 
what the others are doing or to the relationship of their work to the total 
K-12 school science program. Most of their efforts, as shown by the fol- 
lowing descriptions, are concentrated at the senior high-school level. 
Little attention is being given to the junior high-school program and 
almost none to the elementary-school program. 

The administrator should determine to what extent his science teachers 
are aware of the services, materials, and suggestions of these various 
agencies and to what extent their offerings can or should be accepted, 
rejected, or modified and adapted so as to complement the work of the 
school system in building a good K-12 program in science. The following 
listing of major sources of help and what they have to offer is intended to 
facilitate the task of administrators and teachers to become informed. 
Each entry gives the name, letter abbreviation, address, and contact 
person in each organization. In parentheses are indicated the levels of 
the offerings—ES, elementary school; JHS, junior high school; and SHS, 
senior high school—and the audience for whom prepared—P, pupils; T, 
teachers; C, counselors; Pa, parents; or others. Then follows a brief 
description of what comprises the services and materials offered. The 
listings are summarizing accounts of replies submitted directly to NSTA 
by the organizations. A few others did not submit replies and have been 
omitted. 

American Association for the Advancement of Science (AAAS); 1515 Massa- 
chusetts Avenue, N.W., Washington 5, D. C. Dr. Hillary J. Deason. (ES, 
JHS, SHS; P, T, C, Pa, librarians.) Operates two lending library programs: the 
Traveling High-School Science Library and the Traveling Elementary-School 
Science Library. Publishes four useful booklets: The AAAS Science Book List 

$1.00); The Science Book List for Children ($1.00); A Selected List of Career 
Guidance Publications (single copy free to educators; additional copies, 10 
cents); An Inexpensive Science Library (25 cents). 

American Chemical Society (ACS); 1155 Sixteenth Street, N.W., Washington 
6, D. C. Robert L. Silber. (SHS; P, T, C.) Publishes booklets and pamphlets 

order from list available on request), and provides a wide variety of services 

through numerous local ACS Sections: student financial aid, consultants, radio 
and TV programs, contests. Publishes The Journal of Chemical Education 
monthly ($4.00 per year). 
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American Geological Institute (AGI); 2101 Constitution Avenue, N.W.., 
Washington 25, D. C. Dr. Robert C. Stephenson. (JHS, SHS; P, T, C.) Pub- 
lishes Geotimes eight issues per year ($2.00) and several booklets giving film 
listings, bibliographies, and career information about the geosciences (order 
from list available on request). 

American Institute of Biological Sciences (AIBS); 2000 P Street, N.W., 
Washington 6, D. C. Write to AIBS except as noted below. (SHS; P, T, C.) 
Operates a Visiting Biologists Program for high schools. Publishes a biology 
career brochure. Is currently conducting a Biological Sciences Curriculum Study 
(BSCS) and producing biology films on the secondary level, eventually to be 
extended to elementary and college levels. For information on BSCS, write 
Dr. Arnold B. Grobman, University of Colorado, Boulder, Colo.; for informa- 
tion on the biology films, write McGraw-Hill Text-Films, 330 West 42nd Street, 
New York 36, N. Y. 

American Institute of Physics (AIP); 335 East 45th Street, New York 17, 
N. Y. Dr. William C. Kelly. (SHS; P, T, C, Pa.) Publishes career information 
booklets and the book, Physics in Your High School (McGraw-Hill Book Com- 
pany, $1.50). Operates a Visiting Scientists Program in Physics for high schools. 
Gives ten awards annually to high schools for excellence in the teaching of 
physics. 

Chemical Education Materials Study (CHEMS); Harvey Mudd College, 
Claremont, Calif. Dr. Lloyd E. Malm. (SHS; P, T.) Is currently reviewing 
and revising introductory course in high-school chemistry; aims to produce new 
textbook and laboratory manual, trial editions in limited quantity to be avail- 
able for September 1961. Parallel project will produce films and other visual 
aids for use late in 1961. 

Educational Facilities Laboratories, Inc. (EFL); 477 Madison Avenue, New 
York 22, N. Y. Dr. Harold B. Gores. (ES, JHS, SHS; educators, architects, 
general public.) Provides assistance and published information relative to de- 
sign and equipment of school plants. With cooperation of the Council of Chief 
State School Officers, produced the Purchase Guide for Title III (Ginn and 
Company, $3.95). 

Educational Services Incorporated (ESI); 164 Main Street, Watertown, 
Mass. Gilbert Oakley, Jr. (SHS; P, T.) Successor to and now the “parent” 
of the Physical Science Study Committee (PSSC). Has steered the PSSC text- 
book and laboratory manual through publication (D. C. Heath and Company) 
and is continuing the production of the Science Study monograph series 
(Doubleday and Company). Films and laboratory equipment for PSSC 
physics have also been designed and produced. For information on the films, 
write Modern Talking Picture Service, Inc., 3 East 54th Street, New York 22, 
N. Y.; for information on laboratory equipment, write Macalester Bicknell Com- 
pany, 253 Norfolk Street, Cambridge 39, Mass. 

Educational Testing Service (ETS); 20 Nassau Street, Princeton, N. J. John 
S. Hollister. (JHS, SHS; P, T, Pa, adult education classes, civic groups.) Has 
produced ten films in color in a series called Horizons of Science. Each film is 
an individual “field trip” with a renowned scientist actually talking to viewers 
and sharing projects and problems encountered in his field; career information 
and motivation. 

Encyclopedia Britannica Films, Inc. (EBF); 1150 Wilmette Avenue, Wil- 
mette, Ill. Miss Mary Helen Klinge. (SHS; P, T.) Producers and distributors 
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' of the “courses on film” for high-school chemistry (the “John Baxter Chemistry 


Films”) and high-school physics (the “Harvey White Physics Films”). 

Engineering Manpower Commission (EMC); 29 West 39th Street, New York 
18, N. Y. (SHS; T, C.) Publishes reports of studies relative to demands, 
income, placement, and education of engineers. 

Manufacturing Chemists’ Association (MCA); 1825 Connecticut Avenue, 
N. W., Washington 9, D. C. Dr. William E. Chace. (ES, JHS, SHS; P, T, C, 
Pa.) Offers a wide variety of booklets, charts, and visual aids for use in teach- 
ing and counseling at all educational levels (free catalog available on request). 
For information on MCA chemistry films, write to Sutherland Educational 
Films, Inc., 201 North Occidental Boulevard, Los Angeles 26, Calif. The well- 
known “open-end experiments” in chemistry and certain other books of experi- 
ments for elementary- and junior high-school pupils and teachers have been 
published commercially; for information, write to Holt, Rinehart, and Winston, 
383 Madison Avenue, New York 17, N. Y. 

Midwest Program on Airborne Television Instruction; B-10 Memorial Center, 
Purdue University, Lafayette, Ind. Mrs. Marian Brandt. (ES, JHS, SHS; P, 
T, C, Pa.) Information brochure available. In preparation are filmstrips and 
TV programs; consultant services will also be available after fall of 1961. 

National Academy of Sciences, U.S. National Committee for the International 
Geophysical Year (IGY); 2101 Constitution Avenue, N.W., Washington 25, 
D. C. Dr. Hugh Odishaw. (JHS, SHS; P, T.) Offers six large charts with 
commentary and classroom experiments on geophysics. Has produced thirteen 
27-minute color and black-and-white films on the geophysical sciences; informa- 
tional and motivational. Monthly issues of the IGY Bulletin are useful to 
teachers. 

National Science Foundation (NSF); Washington 25, D. C. (ES, JHS, 
SHS; P, T.) Best-known programs, probably, are the Summer Institutes for 
science and mathematics teachers and the Academic Year Institutes. The 
Foundation, however, provides supporting grants for dozens of projects covering 
a wide range of approaches to the improvement of teaching in science and 
mathematics at all educational levels. Outstanding endeavors include in-service 
institutes for teachers and supervisors, summer institutes for high-school science 
students, projects in course content improvement, the production of films, and 
studies to design and produce devices and equipment for more effective demon- 
strations and experiments. Descriptive booklets and brochures available from 
NSF; however, all inquiries about participation in programs through stipends 
and fellowships, as well as requests for information on specific projects, services, 
and materials, should be sent to grantees and directors of projects rather than 
directly to the Foundation. NSF is a governmental agency within the Execu- 
tive branch; it is administered under the National Science Board, the members 
of which are appointed by the President of the United States. 

National Science Teachers Association (NSTR); 1201 Sixteenth Street, N.W., 
Washington 6, D. C. Robert H. Carleton. (ES, JHS, SHS; P, T, C, supervisors, 
administrators.) A department of the National Education Association. Pub- 
lishes The Science Teacher (eight time a year, $6.00 per year for membership 
and subscription) and the Elementary School Science Bulletin (eight times a 
year, $1.00 per year for single subscription). Offers a wide variety of pub- 
lished reports of conferences, surveys, and research studies (listing available). 
Carries on a vigorous program of cooperation with business-industry groups 
and distributes 20 to 30 or more mailings per year of approved materials to 
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members. Annual convention attended by more than 2,000 teachers, super- ° 


visors, and teacher education representatives. Conducts the Future Scientists of 
America (FSA) program, which includes: charters, plaques, and services for 
school chapters (clubs) of FSA, youth science congresses, a projected series of 
Vistas in Science books, and the production of motion pictures to inform, inspire, 
and motivate youth in science. Best-selling publications include: School Facili- 
ties for Science Teaching ($5.00); New Developments in High School Science 
Teaching ($1.50); Science for the Academically Talented Student (60 cents) ; 
It’s Time for Better Elementary School Science ($1.00). 

Oak Ridge Institute of Nuclear Studies (ORINS); Oak Ridge, Tenn. (JHS, 
SHS; P, T.) Offers four programs emphasizing nuclear science and its inculca- 
tion in the modern science program. Tours of the Oak Ridge National Labora- 
tory and the American Museum of Nuclear Energy are conducted on Saturdays 
for visiting groups; write Student Educational Tours, ORINS for information. 
Traveling exhibits on atomic energy are available to qualified sponsors by 
advance reservation; write to Dr. C. G. Wilder. Training programs in demon- 
stration-lecture techniques for science teachers are given three times a year; 
write to Dr. W. W. Grigorieff for information on schedules and financial assist- 
ance available. A four-week summer institute with stipends available is con- 
ducted for high-school teachers under sponsorship of NSF and the Atomic 
Energy Commission; write to Dr. Ralph T. Overman for information. 

Science Service; 1719 N Street, N.W., Washington 6, D. C. Dr. Watson 
Davis. (JHS, SHS; P, T.) Conducts the Westinghouse Science Talent Search, 
the National Science Fair, and Science Clubs of America. Publishes Science 
Newsletter ($5.50 a year) and Chemistry ($4.00 a year). Produces and dis- 
tributes Things of Science (monthly kits, $5.00 a year). Has published several 
booklets on science project ideas, science exhibits, and experiments in chemistry 
(catalog available). 

Science Manpower Commission (SMC); 1507 M Street, N.W., Washington 
5, D. C. Dr. Howard A. Meyerhoff. (JHS, SHS; P, T, C.) Several booklets 
available. SMC has been most helpful in assisting high-school teachers vulner- 
able to the draft to obtain full legal consideration for occupational deferment or 
assignment to the Critical Skills Program, or to obtain transfers from the ready 
to the stand-by reserve. 

Science Manpower Project; Teachers College, Columbia University, 
New York 7, N. Y. Dr. Frederick L. Fitzpatrick. (T, C.) Instituted in 
1956 to study course revision, articulation of programs, and improvement 
of teacher-education procedures. Representative monographs available: 
Modern High School Physics (1.50); Attitudes of Certain High School 
Seniors Toward Science and Scientific Careers ($1.25); Modern High 
School Biology ($1.50); Modern High School Chemistry ($1.50). 

U.S. Office of Education (USOE); Washington 25, D. C. (ES, JHS, SHS; 
T, C, consultants, supervisors.) Principal services are comprised of consultant 
services, research studies and reports, surveys, bibliographies, holding of con- 
ferences, cooperation with other groups and agencies, participation of USOE 
Specialists in projects, committee work, and conferences of other groups and 
agencies, and the provision of grants, stipends, and funds for purchase under 
the National Defense Education Act (NDEA) of 1958. For information in any 
of these respects, write as follows: elementary-school level, Dr. Paul E. Black- 
wood; secondary-school level, Dr. Ellsworth S. Obourn; youth activities, science 
clubs, and science fairs, A. Neal Shedd: mathematics, Dr. Kenneth Brown 
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Professional Books 


BARNES, J. B. Educational Research for Classroom Teachers. New York 
16: G. P. Putnam’s Sons, 210 Madison Avenue. 1960. 245 pp. $4. This book 
was written with the following purposes or objectives in mind: First, to provide 
the reader with a general background in educational research methods and 
techniques which have broad use in solving educational problems; second, to 
demonstrate that research and problem solving opportunities are abundant in 
the teacher’s life; third, to encourage teachers and administrators at all levels to 
identify and describe educational problems which place a ceiling of limitations 
on teaching and learning; fourth, to show how various research methods and 
techniques can be applied to study specific school problems; fifth, to stimulate 
school personne] at the local level toward a continuous use of research methods; 
sixth, to point up three avenues of research which teachers need to understand 
and use—(a) the study of individuals, (b) the study of classroom groups or 
sub-groups, and (c) the study of teaching and learning problems; and last, to 
give confidence and direction to the teacher in his desire to conduct research 
by discussing the types of research which most teachers can effectively perform 
and by honestly identifying some of the limitations and pitfalls teachers face in 
conducting research on the job. 

BERELSON, BERNARD. Graduate Education in the United States. New 
York 36: McGraw-Hill Book Company, Inc., 330 West 42nd Street. 1960. 
352 pp. $6.95. In working up this study, the author reviewed the available 
literature and talked with graduate deans, presidents, deans, departmental 
chairmen, and faculty members in many colleges and universities. Question- 
naires were sent to graduate deans in 92 universities, the graduate faculty in 
the same universities, a sample of the 1957 recipients of the doctorate, the 
presidents of all liberal arts and teachers colleges, and all industrial firms em- 
ploying over 100 professional and technical personnel. 

The book consists of three sections. The first is a review of the history of 
graduate education in this country over the past century or so. The second 
section, the main body of the report, is an analysis of the programs and issues 
current in the system of graduate education, covering the purposes, institutions, 
students, and programs. The third section includes a summary of conclusions, 
a commentary on them, and recommendations as to what should be done. The 
conclusions and recommendations—put forth in a clear, straightforward fashion 
—will undoubtedly be the subject of debate and controversy on university cam- 
puses over the next decade. 

The volume also includes data on the qualities, origins, and social background 
of students; their preparation and motivation, and recruitment and support. The 
section on programs presents an analysis and evaluation of the duration of 
doctoral study, the dissertation, the Master's degree, post-doctoral work, the 
foreign language requirement, and the final examination. 

BROWN, N. C., editor. Higher Education Incentives and Obstacles. 
Washington, D. C.; American Council on Education, 1785 Massachusetts Ave- 
nue, N.W. 1960. 176 pp. $2.50. A report of an invitational conference on 
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encouraging personal incentive for higher education among talented but dis- 
advantaged youth, sponsored by the American Council on Education, Novem- 
ber 1-3, 1959. In the interest of society and in justice to the individual, ways 
must be devised to bring these talented but disadvantaged youth much closer 
to their human potentialities. In recent years, shortages of educated persons 
have intensified the growth of programs designed to enable young men and 
women of superior ability to develop their full capacities through higher educa- 
tion. This burgeoning interest has stimulated an insistent demand for addi- 
tional scholarships and loans to help able but financially distressed high-school 
graduates. 

More than financial aid, however, is required to foster the maximum self- 
realization of talented youth. Although a relatively small amount of money 
might enable a well-motivated student to go to college, a substantial salary 
might not persuade a qualified but “mal-motivated” student to go at all! Thus, 
even among superior students who could secure financial help, there continues 
to be a lamentable loss of talent because of the lack of personal incentive. 

The full development of human resources requires, therefore, at least two 
things: on the one hand, the removal of financial obstacles that result in 
inequalities of educational opportunities; on the other hand, the removal of 
environmental barriers that severely limit the horizons of some students as they 
seek to find their individual ways toward self-fulfillment. 


BUTLER, C. H., and F. L. WREN. The Teaching of Secondary Mathe- 
matics. New York 36: McGraw-Hill Book Company, Inc., 330 West 42nd 
Street. 1960. 634 pp. $7.50. The third edition of this comprehensive text 
discusses the content and techniques of instruction in secondary mathematics. 
The book is concerned with the mathematics programs of grades seven through 
fourteen. This book gives considerable attention not only to the arithmetic, 
algebra, and geometry of the junior high school, but also to the algebra, geom- 
etry, trigonometry, and calculus of the senior high school and junior college. 

The principal motivation for the present revision is the renewed emphasis on 
the significance of mathematics in the school program, and the aroused insist- 
ence on basic modifications in content and instructional pattern. The book 
reflects important changes in the past ten years as represented in the important 
reports of the UICSM program, the Maryland Study, the Ball State experiment, 
the Commission on Mathematics of the College Entrance Examination Board, 
the School Mathematics Study Group, and of the Secondary-School Curriculum 
Committee of the National Council of Teachers of Mathematics. 

The first part of the book has been almost completely rewritten, and the 
chapters in the second part have been greatly expanded. Three chapters, which 
are entirely new, deal with the significance of mathematics in any program in 
general education with respective emphasis at the junior high-school, the senior 
high-school, and the junior-college levels of instruction. They also discuss the 
concept and impact of “modern mathematics” and the implications these modern 
developments carry for the curriculum in secondary mathematics. Another chap- 
ter, entirely new, considers the problems of the content and instruction in 
analytic geometry. Exercises, illustrations, and bibliographies have undergone 
extensive revision. 

CONANT, JAMES L. Education in the Junior High-School Years 
Princeton, New Jersey: Educational Testing Service, 20 Nassau Street. 1960. 
46 pp. 50¢. or 3 copies for $1. Dr. James B. Conant reports on his study of 
American education in the junior high-school years. The educational program 
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for boys and girls between the ages of 12 and 15 and its implications for school 
organization are the two major subjects the former president of Harvard Uni- 
versity discusses in a report issued today. 

His fourteen recommendations are set forth in this report. His conclusions 
about school organization are based on observations he and his staff made in 
their visits to 237 schools in 90 school systems in 23 states during the last school 
vear. 


With respect to school organization, Dr. Conant concludes that economical 
operation requires in every school “a minimum of 125 pupils in each of grades 
7 and 8.” He urges that, with a smaller enrollment, grades 7 and 8 be included 
with the senior high school to make a six-year school and that with as many as 
250 pupils in each of these grades a two- or three-year junior high school be 
considered. He believes that the optimum size of a three-year junior high school 
is one with 750 pupils. 

Before presenting his recommendations, Dr. Conant emphasizes his convic- 
tion that “the function of the school board is to determine policy; the function 
of the administrative staff is to implement policy.” He lists three areas in which 
citizens and school board members should not interfere, but should leave deci- 
sions to the professional administrative staff: (1) recommendations for indi- 
vidual teacher appointments, (2) judging the quality of teaching, and (3) 
details of course content. 

Taking note of the “crucial age in the transition from childhood to adulthood” 
represented by students in grades 7, 8, and 9, Dr. Conant points out the need 
for “teachers with an unusual combination of qualifications” in junior high 
schools. He warns against using the junior high school as a training ground for 
teachers moving on to senior high school. 

He also says that “the lack of what educators call articulation” is one of the 
most serious problems in many school systems. Consequently, he recommends 
system-wide coordinators for instruction, people whose job it is to assure con- 
tinuity in the instructional program, from grade to grade and from school to 
school. 

Dr. Conant’s fourteen recommendations range from the subjects that should 
be required to the number of clerks needed in the principal's office. He states 
that all students in grades 7 and 8 should be required to take the usual academic 
subjects—English, social studies, mathematics, and science—with about 60 to 
70 per cent of weekly classroom time devoted to them. In addition, he empha- 
sizes that all students in these two grades should be required to take art, music, 
and physical education; all boys should receive instruction in industrial arts; 
and all girls should take home economics. 

Noting the need for greater attention to individual differences among pupils, 
Dr. Conant urges, on the one hand, increased attention to remedial work in 
reading and arithmetic for those who need it. “To my mind, the minimum goal 
for almost all pupils at the end of grade 9 is that these future voters should be 
able to read with comprehension the front page of a newspaper at a rate of 
about 200 words a minute.” 

On the other hand, he urges algebra in grade 8 and foreign languages on a 
conversational basis in grade 7 for those who can benefit. He does “not recom- 
mend commencing the study of a foreign language prior to grade 7 unless the 
community demands it, sufficient funds are available, bilingual teachers can be 
found, and a sequential program can be assured.” 
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Because of the breadth of the program in grades 7 and 8, Dr. Conant says 
more teachers are needed for a given number of pupils than in the senior high 
school. He has found, instead, that the junior high school often has fewer 
teachers and that they are overworked. Calling for a minimum goal of 50 pro- 
fessionals for 1,000 pupils in a school system, he says that teaching loads of 
all secondary-school teachers should be equalized if morale is to improve among 
the junior high-school staff. He cites as a reasonable teaching load five teach- 
ing periods with 125-150 pupils a day in grades 7-12. 

Dr. Conant’s other recommendations cover such topics as extra-class activi- 
ties, block-time and departmentalization, flexibility in schedules, grouping, 
guidance and testing, homework and promotion, ninth-grade program, mini- 
mum special facilities, and the leadership role of the principal. He cautions 
against “interscholastic athletics and marching bands” at the junior high-school 
level. 

DAVID, HENRY, editor. Education and Manpower. New York 27: 
Columbia University Press, 2960 Broadway. 1960. 342 pp. $5. This reflects 
a distinctive approach to some of the critical issues in education today. This 
approach, shaped by a concern with the effective development and utilization 
of the nation’s manpower resources, helps illuminate many of the connections 
between education and employment, potential and performance, school and 
society. This approach, moreover, contributes to a deeper understanding of the 
relations between education and other social and economic concerns, such as the 
occupational choices of youth, the skills of the labor force, patterns of mobility 
and utilization, the significance of work for men and for women, and public 
and private policies affecting the nation’s manpower resources. 

DRIVER, H. L., editor. Sex Guidance for Your Child. Madison 4, Wiscon- 
sin: Monona Publications, P. O. Box 3222. 1960. 192 pp. $4.50. This book 
covers the professional knowledges and parental experiences of four authors in 
dealing with problems of child-rearing and sex guidance of children. Definite 
answers are given to questions about information, attitudes, and behavior 
of children which pertain to sex. This is a textbook for parents. It describes 
the six stages of emotional development through which the child grows from 
birth through adolescence. Characteristics of an emotionally healthy home and 
the roles of the father and mother in sex guidance of children are clearly 
outlined. It includes many of the problems occurring in the first five years of 
the life of a child. Emphasis is placed on the healthy emotional climate of the 
home and equal responsibility of both parents for the emotional development of 
the child. 

DUNCAN, R. O., and H. B. WATSON. Introduction to Physical Educa- 
tion. New York 10: The Ronald Press Company, 15 East 26th Street. 1960. 
204 pp. $4. This basic textbook reviews the role of physical education in the 
cultural life of society, points up both its unique features and its similarities 
with other areas of education, and stresses the part physical education plays at 
all school levels. The book examines pertinent facts and theories about child 
growth and development and sets forth fundamental principles of learning, 
explaining how these apply in teaching motor skills and social competencies. 
The relationship of physical education to health education, recreation, athletics, 
and other associated areas is fully discussed, with suggestions for interpreting 
the physical educational program to school personnel and to the public. Career 
possibilities are investigated with recommendations for continued study and 
professional growth. Throughout, emphasis is on the development of a sound 
philosophy for physical education. 
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Junior High-School Evaluative Criteria. Salt Lake City: Utah State De- 
partment of Education. 1960. 503 pp. (8%” x 10%”). The junior high 
schools of America, though they differ somewhat in procedure and practice, are 
essentially alike in organization and purpose. Their common goal is to assist 
all pupils during the rapidly changing years of early adolescence. Furthermore, 
the pupils in this age group, being more alike than different, are faced with 
many common problems. 

Socio-economic factors, together with the individual interests, aptitudes, and 
abilities of pupils, give to each junior hh school a certain amount of individual- 
ity, which, in most instances, should be preserved. However, this individuality 
must not prevent local schools from adopting from other areas any value pat- 
terns which are shown to be functional. 

Many such values are the result of experimentation, evaluation, and action- 
research conducted on a local or regional level. It is indeed unfortunate to 
find situations where little if any of all that is available in research is being 
put into practice. What the school does is far more significant than what it has 
or what it seemingly is. 

In November 1954, in response to a widespread interest of Utah junior high- 
school administrators, the Utah Secondary-School Principals’ Association, in 
cooperation with E. Allen Bateman, State Superintendent of Public Instruction, 
appointed a Steering Committee and charged it with the responsibility of organ- 
izing and implementing an appraisal instrument that would effectively evaluate 
the junior high school. This committee, composed of four junior high-school 
principals, a junior high-school counselor, and the state director of secondary 
education, assumed major responsibility for developing and organizing the 
materials contained in this document; however, directors and supervisors of the 
various secondary-school curriculum areas and members of state curriculum 
committees assisted in developing specific subject and service sections. 

The Utah Secondary-School Principals’ Association has worked closely with 
the Utah State Department of Public Instruction in giving general direction 
and both moral and financial support to the project. 

The past decade has witnessed a renewed interest in the junior high school. 
Increasing effort and imagination are being devoted to a fulfillment of the 
junior high-school’s original promise. This instrument, the product of nearly 
six years of study, trial-runs, and considerable monetary investment, attests to 
this fact. 

The development of the Junior High-School Evaluative Criteria was moti- 
vated by three primary purposes; namely, (1) to define the characteristics of 
a good junior high school; (2) to establish effective ways and means of evalu- 
ating junior high schools; and (3) to provide a means by which responsible 
agencies can stimulate and assist junior high schools to continuous growth. 

This book contains instructions for administration of the evaluation and dis- 
cusses the characteristics of junior high-school youth, the functions of the junior 
high school, and pupil population and school community data. Following this 
are 14 scoring sections for assessing 14 subject areas, six for service areas, and 
two on general appraisal. 

MUNRO, THOMAS, and HERBERT READ. The Creative Arts in Amer- 
ican Education. Cambridge 38, Massachusetts: Harvard University Press. 1960. 
65 pp. $2.50 These incisive essays on the importance of arts in modern educa- 
tion were recently given at Harvard as the Inglis and Burton lectures. The 
Interrelation of the Arts in Secondary Education based on Mr. Munro's own 
teaching experience, points out that in principle the value of the arts in general 
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education is now widely recognized, but in practice the arts are often pushed 
aside by other pressures and are consequently underdeveloped in the school 
curriculum 

The Third Realm of Education, by Herbert Read, follows Schiller in calling 
for the development of the play impulse into aesthetic play (“the third joyous 
realm of education”). The author sees technology and specialization forcing us 
“toward a social disharmony . . . to which the name alienation has been given.” 
He argues that the alienated labor of advanced technology can never provide 
“integration of theory and practice, of man and nature.” “If work can no longer 
fulfill this function, to what alternative shall we turn? The answer is to be 
found in . . . the antithesis of work; namely, play.” 

SATERSTROM, M. H.., editor. Educators Guide to Free Science Materials. 
Randolph, Wisconsin: Educators Progress Service. 1960. 318 pp. $6.25. This 
edition marks the initiation of a new service, devoted exclusively to free science 
materials. It is a complete, up-to-date, annotated schedule of selected cur- 
rently available free audio-visual and other science curricular enrichment aids— 
bringing the compiled information on these free educational and informational 
materials within the covers of a single book. 

This first edition lists, classifies, and provides complete information on titles, 
sources, availability and contents of 733 free films, 111 free filmstrips, and 216 
other free supplementary materials—bulletins, pamphlets, exhibits, charts, post- 
ers, and books—a total of 1,060 free items. Additionally, it gives the busy, 
alert educator and librarian information on the nature, purposes and use of 
these materials not to be found in any other single source. 

Educators from coast to coast suggest many stimulating experiences and 
creative activities in the use of selected free science materials. Dr. John W 
Renner offers an appeal for “an integrated program of science experiences from 
the kindergarten through the twelfth grade,” in his article, “Process-Centered 
Science Teaching.” The editor's staff of unit writers—Dr. James R. Wailes, 
William H. Ladson, Steve R. Rasmussen, Nellie R. McCool, and Harry R. 
Wong-—offers a wealth of new and timely teaching suggestions. 

SEEMAN, MELVIN. Social Status and Leadership. Columbus 10: Col- 
lege of Education, Ohio State University. 1960. 170 pp. $4 cloth; $3 paper. 
The proposition discussed in this volume comes largely out of a consideration 
of American culture and the place of leadership in it. The guiding principle 
has been that such an analysis of cultural backgrounds, however incomplete and 
tentative it must be, can provide a rich source of testable hypotheses about 
leadership in specific institutions. 

The institutional setting in the present case is the educational system. Super- 
intendents, principals, and teachers are spoken of strictly as instances of supe- 
rior-subordinate relations that exist in any formal organization. There is, of 
course, no way of knowing how much relevance this study has beyond the 
school situation, to what extent the analysis applies as well to industry, busi- 
ness, the military, or government. The implication throughout is that the dis- 
cussion has broad meaning beyond the schools. This assumption is based partly 
on the fact that the hypotheses to be tested were derived from an explicit recog- 
nition of certain characteristics of American culture, characteristics presumably 
important for leadership over a wide range of institutions. 

Certainly the question asked throughout this work is one with which leaders 
in all types of formal organizations have been concerned at some time. It can 
be phrased simply: How is the leadership style of executives in formal organ- 
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izations affected by their conception of the place they hold in the community 
and culture which surround the organization? 

Conditions outside the organization—community pressures, society's stand- 
ards, and the like—are obviously important influences on executive performance; 
but how important and important in what specific ways? The propositions 
which are presented on the cultural background of leadership attempt to spell 
out such outside influences of community and culture on the leader's per- 
formance. The succeeding chapters give an account of the degree and kind 
of “outside influence” found when the situation of seventy-seven school execu- 
tives in twenty-six communities was examined. 

All of these studies are situationist in the sense that they focus, not on the 
personal qualities of the leader, but on the question of how the network of 
interpersonal relations within an organization has a bearing upon leadership. 
Whether that network is defined in terms of friendship, job analysis, or role 
relations is of no consequence for purposes of this classification. Though these 
studies frequently do have an implicit interest in comparing groups or organ- 
izations, they are distinguished by two parallel facts; typically they do not 
develop measures which describe groups as such abstractly, but rather focus on 
the internal system of a given group; and they are basically case studies of 
leadership in some specified social unit. 

The first chapter attempts to “locate” the present study in the broad field of 
leadership research and to “locate” its hypotheses in terms of the cultural back- 
ground which yielded them. The final chapter is an effort, on the basis of the 
intervening evidence, to reconsider the prospects and significance of leadership 
research. 

SHEEHAN, DONALD, and H. C. SYRETT, editors. Essays in American 
Historiography. New York 27: Columbia University Press, 2960 Broadway. 
1960. 332 pp. $6. “History in its protean forms touches the realm of ideas at 
more points than any other study, and in the best of its forms it is compact as 
much of ideas as of fact.” This statement by Allan Nevins in The Gateway to 
History undoubtedly served as a guide to the authors, who have brought to- 
gether in this volume a collection of essays covering a fascinating range of 
subjects in the writing of American history. The essays, written in honor of 
Allan Nevins, De Witt Clinton, Professor Emeritus of American History at 
Columbia University, consider historical periods and significant movements in 
America. 

SHERTZER, BRUCE, editor. Working with Superior Students; Theories 
and Practices. Chicago 11: Science Research Associates, Inc., 259 East Erie 
Street. 1960. 370 pp. $5.95. This book covers a great many problems and 
considerations in dealing with the gifted pupil. It begins by discussing the 
rationale for a superior student program, explains the necessary steps in intro- 
ducing and operating one, and closes by presenting techniques for program 
evaluation. Nicholas Hobbs, Elizabeth Drews, A. Harry Passow, Paul Witty, 
Robert Havighurst, and Miriam Goldberg are some of the knowledgeable people 
in this field who contribute to this book. Each individual writes in the area in 
which he is most concerned and most competent. 

For instance, Nicholas Hobbs, Professor of Educational Psychology and 
Director of the Bureau of Human Development and Guidance at George Pea- 
body College for Teachers, summarizes some of the specific problems of moti- 
vation in his chapter, “Motivation to High Achievement.” Hobbs begins with 
the thesis that as a people we must effect new integration of our national 
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character with appreciation of the value of learning. He suggests that it is at 
the community level where action can be taken to affect the national mind. 
The school, the teacher, the home must play their roles, but all must be sus- 
tained by a total community effort. He points out that in this period of inter- 
national conflict, as in the past, struggle is necessary for survival. Indeed 
struggle may not be just a product of environment, but an expression of man’s 
nature. If so, then the teacher's job is great; for the youngster must be taught 
to struggle effectively, but at the same time to nurture compassion, a respect 
for man, and reverence for life. 

Robert J. Havighurst, Professor of Education and member of the Institute of 
Community Development at the University of Chicago, adds a valuable chapter 
on the school and motivation. He cites the primary factors inherent in student 
motivation, and points out that different factors are at play in the motivation 
of girls and boys. He discusses motivational methods to be used with each. 
In the book’s opening chapter, Lyle Spencer, President of Science Research 
Associates, touches upon this same subject and says that our greatest talent 
wastage now occurs in the utilization of the intellectual talents of women. He 
also points out the need for research on the special problems of children grow- 
ing up in rural areas, of children of foreign-bom parents, and of parents who 
do not highly value academic achievement. 

The book also includes sections on current research in the area of the gifted 
pupil, the identification of talent, program organization, guidance services, the 
teacher's role, community participation in talent development programs, and 
blueprints of four successful action programs used by schools. The material 
contained in this volume will be of help to schools that are initiating or imple- 
menting talent development programs. 


Books for Teacher and/or Pupil Use 


ALCOTT, L. M. Little Women. New York 36: Scholastic Book Services, 
33 West 42nd Street. 1960. 248 pp. 35¢. An abridged edition of the famous 
classic. 

ANNIXTER, PAUL. Swiftwater. New York 36: Scholastic Book Services, 
33 West 42nd Street. 1960. 220 pp. 25¢. A story of the woods. 

BARUCH, B. M. The Public Years. New York 17: Holt, Rinehart and 
Winston, Inc., 383 Madison Avenue. 1960. 445 pp. $6. In this book—the 
second and final volume of Bernard M. Baruch’s memoirs—America’s elder 
statesman recalls the exciting role he played for nearly fifty years in national 
and international affairs. Mr. Baruch begins this book with his departure from 
Wall Street, after an astounding career in finance, to enter public life. He tells 
of the problems that confronted him as chairman of the War Industries Board 
during World War One, and of his role as adviser to Woodrow Wilson in the 
shaping of the Treaty of Versailles. He describes the political wars of the 1920's 
and discusses with candor the prominent personalities of that time. 

In discussing the momentous developments of this century, Mr. Baruch draws 
revealing portraits of many of the famous men he has known, men whose in- 
fluence helped shape our world. Woodrow Wilson, Clemenceau, Lloyd George; 
Coolidge and Hoover; Winston Churchill and F.D.R.; Truman and Eisenhower 
—these are but a few of the major figures who appear in The Public Years, a 
truly absorbing memoir that is rich in detail, candid, and profound. 
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BATES, E. W. Marilda and the Bird of Time. New York 18: David 
McKay Co., Inc., 119 West 40th Street. 1960. 184 pp. $3. Marilda is now 
a freshman at Ledgewood High. The bird of time flies so fast, it seems to her 
that she will never finish anything she sets out to do. When, to her surprise, 
she is elected president of her class, she finds the honor only means more work 
and more worry. But her friends Olga and Hortense, and, best of all, Brent 
Hadley, hold out helping hands. 

BEVANS, MARGARET. McCall's Book of Everyday Etiquette. New York 
20: Golden Press, Inc., 630 Fifth Avenue. 1960. 384 pp. This book is com- 
posed of 16 chapters under the following titles: Gentle Manners, The People 
Who Help and Serve Us, Meeting People and Getting Along with Them, Public 
Manners, Business Etiquette, Communicating with Others, Household Equip- 
ment and Its Use, Entertaining at Home, Entertaining in Public Places; Eating, 
Drinking, and Smoking; Formalities; Religious Ceremonies of Children; Wed- 
dings; Funerals; Presents, Monetary Gifts, and Tips; and Travel Manners. 

BLACKWOOD, P. E., editor. How and Why Wonder Books. New York 
10: Wonder Books, Inc., 1107 Broadway. 1960. 48 pp. each. $1 each. Twelve 
books comprise this basic science series. The issues cover the fields of Begin- 
ning Science, Machines, Insects, Birds, Reptiles and Amphibians. Our Earth, 
published by Wonder Books, Inc. in flexible full-color bindings at 50 cents a 
volume. They are also available in hard covers at $1 each. The colorfully 
illustrated books in this series all were edited under the supervision of Dr. 
Paul E. Blackwood, Specialist for Elementary Science, U.S. Department of 
Health, Education, and Welfare. All of the text and illustrations have been 
approved for accuracy. More than two dozen simple scientific experiments are 
included in this science series. These not only teach youthful investigators 
basic facts of science, but also help them to learn scientific methods and experi- 
ence the thrill of scientific discovery while having fun. For example, the prin- 
ciple of jet power—how it works and why it works—is revealed to the young 
experimenter using such simple tools as a plastic toy boat, a medicine dropper, 
a balloon, and a rubber band. Some of the excitement experienced by Edison 
in inventing the incandescent light is felt by the student experimenting with 
dry cell and iron picture wire to find out how and why these lamps glow. 

BOTHWELL, JEAN. The Silver Mango Tree. New York 17: Harcourt, 
Brace and Company, 750 Third Avenue. 1960. 190 pp. $3.25. After four 
years at the University of California, Barbara Tennant returns reluctantly to 
India where her father is the administrator of a mission in Rajahpur. A few 
years earlier she had come to India for a brief stay and hadn't liked anything. 
Now with no plans for a future career, she wonders what her life will be like 
and where she will find a place for herself. 

BROWN, IVOR. Shakespeare in His Time. New York 17: Thomas Nelson 
and Sons, 19 East 47th Street. 1960. 238 pp. $4.50. In this book, the author 
relates history and literature, politics and drama, in a fascinating study of Eliza- 
bethan and Jacobean England and its way of life. There is plenty of evidence 
in the plays, especially Shakespeare’s and in the poetry, pamphlets, and chron- 
icles of the epoch, to provide us with a vivid social landscape. To draw that 
picture has been the author’s purpose. 

How was Shakespeare schooled? How did he eat, drink, dress, and travel? 
What was the state of the profession which he entered and conquered as actor 
and poet and later as a “sharer” in theatrical management? Of what nature 
were his colleagues, his rivals, and the great personalities who shaped the 
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Elizabethan age and were patrons of the arts as well as leaders in war, pioneers 
in exploration of the world, and masters of the English language? These are 
the principal questions which the author sets out to answer. 

CHIPPERFIELD, J. E. Petrus, Dog of the Hill Country. New York 18: 
Longmans, Green and Company, Inc., 119 West 40th Street. 1960. 176 pp. 
$2.95. It is under the thorn tree that the shepherd Saul, grown wise with the 
years, finds Petrus. The dog puzzles Saul, who could not know of the sheep- 
herding mother who followed the wild dog into lawless places. Through Saul’s 
patience, the loving submission of one side, and the strength and sagacity of 
the other, are put at his service soon. Sheep and goats both were well guarded, 
their attempts to misbehave outwitted. There came a peculiarly radiant night, 
when first the shepherds, then the dog, disobeying Saul, go off and leave the 
flocks. It was under this luminous sky that the dog received his name. “He 
should be called Petrus, for his nose is cold like a stone that has lain long in 
the river.” Mary said it, turning to the manger where the Baby lay. 

CLARKE, T. E. The Puddle Jumper. New York 16: Lothrop, Lee and 
Shepard Company, Inc., 419 Park Avenue, South. 1960. 191 pp. $3. Arne 
Peterson’s father was known throughout Alaska as a famous bush pilot and it 
was no secret that Ame, who had learned to fly a plane when he was fourteen, 
had occupied the co-pilot’s seat on most of his dad’s trips for some time—even 
though F.A.A. regulations barred commercial flights by boys under eighteen 
Arne could only hope the F.A.A. officials would somehow “look the other way,” 
until the day when he would be able to secure a commercial flyer’s license. 

COATES, W. B., editor. Stop, Look, and Laugh. New York 17: Thomas 
Nelson and Sons, 19 East 47th Street. 1960. 187 pp. $2.95. The comedy 
inherent in familiar life situations gives the young-in-heart the greatest variety 
of laughter. The stories in this collection have been chosen by a former library 
worker who found humor the surest way to illustrate the value of the printed 
page as a source of entertainment for young adults. Here are outstanding short 
stories by Booth Tarkington, James Thurber, Ellis Credle, Wilbur L. Schramm, 
O. Henry, Jean Derr, Farley Mowat, and Don Marquis. Neill C. Wilson, Max 
Shulman, John D. Fitzgerald, Hildegarde Dolson, and Mac Hyman are repre- 
sented by chapters—complete stories in themselves—from their novels. One 
story, by the editor, is printed here for the first time. 

COMMAGER, H. S. The Great Proclamation. Indianapolis 6: The 
Bobbs-Merrill Company, Inc. 1720 East 38th Street. 1960. 112 pp. $2.95 
Freedom! In the cities of the North, in the cottonfields of the South, even across 
the sea in England and France, people celebrated and gave prayers of thanks 
Hundreds of thousands of Negro Americans lifted their voices in a song newly 
theirs: “My country, ’tis of thee, Sweet land of liberty.” Thus the Emancipation 
Proclamation was signed, another milestone on the road to human liberty—the 
virtual end of ownership of man by man. The Proclamation meant as much to 
white people as to the colored slaves. It promised that they, too, would see 
a new dawn of freedom. 

COOMBS, C. I. High Timber. Tarrytown-on-Hudson, New York: World 
Book Company, South Broadway and Sunnyside Lane. 1960. 224 pp. $4.95 
The author explains the ways in which the modem profession of forestry sets 
about making the wisest possible use of trees. He begins with an analysis of 
tree structure, explaining the difference between hard and soft woods and how 
each of these types is best harvested and used. He discusses in detail the 
importance of trees to the conservation of water and soil, wildlife, and our own 
enjoyment of, and recreation in, the out-of-doors. He also includes the grim 
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story of the havoc made by fire, pests, and forest diseases, as well as the work 
of the U.S. Forest Service and its efforts to control such enemies. High Timber 
is profusely illustrated with photographs. 

COTTRELL, LEONARD. Land of the Pharaohs. Tarrytown-on-Hudson, 
New York: World Book Company, South Broadway and Sunnyside Lane. 
1960. 128 pp. $2.95. More than thirty centuries ago—long before Moses led 
the Israelites out of Egypt—a boy of seventeen called Tutankhamen became 
Pharaoh of Egypt. He did not live very long, nor was he very important in the 
long history of this ancient civilization. 

But Tutankhamen’s reign ended a peak period in the history of Egypt, a 
time when Thebes was the richest city in the world and the center of trade 
routes that stretched from Mesopotamia and Syria to Nubia; from Crete to the 
land of Punt. Great, many-columned temples soared into the blue sky, and, 
in the temple workshops, hundreds of craftsmen worked unceasingly to turn the 
wealth of Egypt into magnificient garments, splendid houses and furniture, 
jeweled ornaments and weapons for the gods and for Pharaoh, who was a god. 

CRONYN, G. W. A Primer on Communism. New York 10: E. P. Dutton 
and Company, 300 Park Avenue South. 1960. 192 pp. The author has revised 
every page of his original text to bring this 1960 edition completely up to date. 
The result is a valuable, readable reference book for both young people and 
their parents. The 200 questions, selected from over 1,000 asked by students, 
businessmen, clergymen, teachers, farmers, and housewives, accurately repre- 
sent a wide cross-section of public curiosity about the structure, principles, and 
operations of communism. What is the essential nature of communism and its 
system of government? How does communism deal with such important mat- 
ters as labor, ownership of land and property, law, religion, agriculture, ecuca- 
tion, and family life? What does communism promise and what does it actually 
accomplish? These, and many more, topics are discussed in this objective little 
volume. 

Much new material has been incorporated, including the latest information 
about the Seven Year Plan, increased cultural exchanges, the abolition of the 
MVD, juvenile delinquency, the Berlin crisis; Cuba’s new government and the 
general widening of the breech between China and Russia. The chapter on 
Soviet education has been almost completely rewritten in light of the develop- 
ments of the past three years. 

DANCE, E. H. History the Betrayer. Johannesburg, N. Y.: Hutchinson 
and Company. 1960. 162 pp. This is a study of bias in the writing and teach- 
ing of history. In particular, it concerns bias in history textbooks and will prove 
of interest to the general reader as well as to all who have to do with the 
teaching of history. Taking as his starting point the impossibility of writing 
unbiased history, the author points out how much bias is unconscious or sub- 
conscious. He then considers more flagrant and deliberate bias introduced for 
purposes of propaganda—particularly Nazi and Communist. The last part of 
the book is devoted to a description of the movement recently sponsored by 
Unesco, the Council of Europe, etc., for the elimination of bias, national and 
international, from history textbooks. 

DAWLISH, PETER. Johnno the Deep-Sea Diver. New York 22: Frank- 
lin Watts, Inc., 575 Lexington Avenue. 1960. 160 pp. $3.95. This is the life 
story of the famous deep-sea diver, John Johnstone, from his boyhood in Liver- 
pool until now, when he is salvaging ships sunk in the war with Japan. In the 
many years he has been a diver, Johnno has had enough adventure to satisfy 
twenty people. He has been trapped under a sunken ship, held prisoner by a 
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groper—the most ferocious fish in the world, salvaged ships with Japanese 
bombers overhead, and taken a quarter of a million pounds worth of gold bul- 
lion from a wreck sunk off the coast of New Zealand, to mention only a few of 
his exploits. 

DERRY, S. I. The Rome Escape Line. New York 3: W. W. Norton and 
Company, Inc., 55 Fifth Avenue. 1960. 239 pp. $3.95. When Mussolini's 
empire crumbled, and the Fascist government of Italy collapsed, Italian guards 
deserted their posts and hundreds of Allied prisoners simply walked out of the 
camps to an insecure freedom in a German-occupied country. At about the 
same time Sam Derry, who was then a major, made his second escape of the 
war the hard way, by jumping in broad daylight from the prison train that was 
taking him to Germany. 

His suicidal bid for freedom led to a tryst in Rome with a mysterious priest, 
and then into the diplomatic backwater of the Vatican, where he found himself 
placed in command of one of the most extraordinary underground forces of the 
war. Keeping just a step ahead of the Gestapo, Major Derry’s organization sur- 
vived successive disasters, tortures, and executions of some of its members, with 
the result that when the Allies at last marched into Rome, it handed over a 
secret army of nearly four thousand escapees who had been kept free for 
months under the noses of their enemies. 

Discoverers of the New World. New York 20: Golden Press, Inc., 630 
Fifth Avenue. 1960. 155 pp. This story extends from the late fifteenth to the 
late eighteenth century, from the middle years of the Renaissance to the begin- 
ning of the Industrial Revolution. In the course of three centuries, the physical 
horizons of European man were immeasurably widened in the fields of politics, 
economics, social relations, and religious concepts. The narratives of the voy- 
ages of discovery and exploration erected a species of historical writing made 
up of firsthand personal accounts from the pens of the great captains and of 
their associates in their adventures. This book by the editors of American 
Heritage is profusely illustrated with pictures and prints in black and white 
and in color. 

DOWNS, HUGH. Yours Truly . . . Hugh Downs. New York 17: Holt 
Rinehart and Winton, Inc., 383 Madison Avenue. 1960. 221 pp. $3.95. In 
this book the author takes the reader behind the scenes of early radio and TV 
He tells of his experiences—some quite hilarious—as a broadcaster, experiences 
that served as his training in the medium which now acclaims him as one of its 
best performers. Here too are Hugh’s ideas on what constitutes integrity in 
broadcasting and honesty in advertising. And playing a most cohesive role is 
Mr. Downs’ belief in the spiritual worth of every individual, a value that once 
rekindled will point the way in which America must move if it is to survive in 
a world dangerously close to being suffocated by techniques and systems. 

DU JARDIN, ROSAMOND. Wait for Marcy. New York 36: Scholastic 
Book Services, 33 West 42nd Street. 1960. 220 pp. 35¢. A book for teenagers 
A paperback. 

ELLIOT, MARGARET. Britain in Modern Times. Book III, 2nd edi- 
tion. New York 22: Cambridge University Press, 32 East 57th Street. 1960 
318 pp. $1.75. Special care has been taken in the selection of the illustrations 
Of necessity they are limited in number, but most of them have been chosen 
from contemporary sources so as to preserve the spirit of the period as far as 
possible. Many of them have never before appeared in school books. Exer- 
cises for both guiding and testing the reading have been appended to the books 
The last chapter has been re-written to include World War II and afterwards 
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ELLIS, H. B. Challenge in the Middle East. New York 10: The Ronald 
Press Company, 15 East 26th Street. 1960. 246 pp. $4. The dominant pur- 
pose, the author feels, should be the “safeguarding of legitimate American inter- 
ests against the steady pressure of Communist infiltration.” But our policy in 
the Middle East, particularly in regard to Israel, has been dictated by domestic 
political considerations. What our legitimate interests are and how they may 
be safeguarded are discussed here in an informative manner. The author pays 
particular attention to Egypt and Iraq. He makes many incisive comments on 
the other Arab countries, on Iran and Turkey, and on Israel and its special 
place in our Middle Eastern policy. He sets forth many hitherto unpublished 
details of American relations with President Nasser at the time of Egypt's arms 
deal with the Soviet Union. 

EMERSON, C. D. Father's Big Improvements. New York 36: Scholastic 
Book Services, 33 West 42nd Street. 1960. 114 pp. 25¢. Contains stories of 
changes in living brought in one house in one small town in New England— 
the change to more modern facilities in the home. A paperback. 

ENGEMAN, JACK. Airline Stewardess. New York 16: Lothrop, Lee and 
Shepard Company, Inc., 419 Park Avenue South. 1960. 121 pp. $3.50. Here 
is a full-scale photographic story of the day-to-day life of an airline stewardess 
from the beginning of her career, when she applies for training, until she is 
airborne, performing her duties on the airlines of the world. Today’s steward- 
esses are trained in special colleges set up for the purpose by the airlines. All 
aspects of this training are shown: how to apply, requirements for admission, 
dormitory accommodations, social life, customs, traditions, compensation, privi- 
leges, courses and studies. There are classes in grooming, make-up, public 
speaking, the fine art of small talk as well as courses in flight theory, the struc- 
ture of aircraft, first aid, foreign languages, etc. 

EPSTEIN, SAM and BERYL. The First Book of Measurement. New 
York 22: Franklin Watts, Inc., 575 Lexington Avenue. 1960. $1.95. The 
authors touch clearly on all phases of measurement—from early man who used 
his own hand as a unit of measure to modern man who does his measuring 
with such precision instruments as altimeters, barometers, and stop watches. 
Here are explained many measuring systems, from cups and teaspoons in the 
kitchen to the metric system in the laboratory. The authors also trace the 
history of why we Americans measure things the way we do. 

FEIGENBAUM, L. H. Four Complete English Novels. New York 10: 
Globe Book Company, 175 Fifth Avenue. 1960. 705 pp. $3.76 (list price). 
$2.82 (class price). This is a collection of four complete English novels— 
“Persuasion” by Jane Austen, “Wuthering Heights” by Emily Bronte, “Typhoon” 
by Joseph Conrad, and “The River” by Rumer Godden. They seek to go be- 
yond the handful of standard classics which have long dominated the English 
course of study. The novels included here are designed to make readers out of 
students—to foster the formation of lifelong habits of worth-while reading. For 
the realization of this aim, students must be given an acquaintance with the 
rich abundance of English fiction frequently neglected. Each selection in this 
volume has been made from this point of view. Further critical and biograph- 
ical comments are included in the prefatory notes to each individual novel; in 
addition, at the end of the volume is provided study and exercise material 
which is designed to enrich appreciation. 

The First Book Edition of the Declaration of Independence. New York 22: 
Franklin Watts, Inc., 575 Lexington Avenue. 1960. 32 pp. $1.95. This is an 
attractive edition of the Declaration of Independence. Also included is a short 
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introduction by President Eisenhower and illustrations by Leonard E. Fisher. 

FOOTE, C. E., and O. D. HORMEL. With Sherman to the Sea. New 
York 36: The John Day Company, Inc., 62 West 45th Street. 1960. 255 pp. 
$4. There has probably been nothing in all history quite like the drummers of 
the American Civil War. The drum was still a commander’s means of com- 
municating orders during battle, and it was the drum that kept up tempo and 
spirits during long marches. Loyal and interpid lads by the thousands, most 
of them only in their teens, drummed and marched through all those years of 
conflict. 

So it was with Cord Foote. To his mother’s anguish and his father’s pride, 
he enlisted with the Tenth Michigan Infantry the day after his thirteenth birth- 
day. He put away his birds’ eggs and baby rabbits and went off to war, look- 
ing scarcely eleven years old, in a too-large uniform and with his drum almost 
scraping the ground. 

FRAZIER, N. L. Something of My Own. New York 18: Longmans, 
Green and Company, Inc., 119 West 40th Street. 1960. 212 pp. $3.25. 
Charlotte Mason is at the end of her freshman year and wakes this lovely 
June morning to think pleasantly of the summer ahead. Writing for the Pine- 
vill Conifer may not be exciting, but it will help with next year's college ex- 
penses, and surely there will be dates with Andrew Cameron. In fact, he'll be 
driving her home today. What does he think of her? Will he notice the golden 
linen dress? If he does, she can tell him she made it herself. 

The Golden Picture Atlas of the World. New York 20: Golden Press, Inc., 
630 Fifth Avenue. 1960. This series is composed of six volumes of 96 pages 
each, with each containing an index: Book 1, North America by Phillip Bacon; 
Book 2, South America by Margaret Bevans; Book 3, Europe and the U.S.S.R. 
by Henry H. Collens, Jr.; Book 4, Asia by Dorothy W. Furman; Book 5, Africa 
by Norman Lobsenz; and Book 6, Australia, Oceania, and the Polar Lands by 
Phillip Bacon. Each volume is illustrated with more than 1,000 color photo- 
graphs and maps. Book 6 also contains a special section of statistical maps 
and an index of all six volumes. Each volume is attractively and durably bound 
in Goldencraft library binding. The books are usable in the upper elementary 
and high-school levels. The pictures are attractive and interesting to pupils of 
all grades. 

GUILLOT, RENE. Elephant Road. New York 19: Criterion Books, Inc., 
6 West 57th Street. 1960. 152 pp. $3. Young Serge is a plucky acrobat in a 
tattered Parisian circus, performing in sidewalk shows to earn a few extra 
francs to buy sugar for his pet and friend, the old chimpanzee, Akatia. Then 
one remarkable day everything in his life changes. Leaping to catch a bus, he 
loses his footing, and narrowly misses being hit by a man in a sleek Jaguar. 
This man turns out to be Luc Janiak, a famous film director, who is about to 
leave for Africa to make a jungle adventure film in the Sudan, along the famed 
“Elephant Road.” Luc has been searching vainly for an unknown boy to play 
the leading role of a young stowaway in his film. When he sees Serge, he knows 
he has found his actor at last. 

HALE, E. E. The Man Without a Country. New York 22: Franklin 
Watts, Inc., 575 Lexington Avenue. 1960. 53 pp. $1.95. This one short 
story, published in 1863, Edward Everett Hale’s first well-known composition, 
remained and remains the monument by which he is remembered,-“a sensa- 
tion story,” he called it, “with a national moral.” It was written during the 
Civil War as a contribution “towards the formation of a sentiment of love for 
the nation.” . . . Hale conceived the extravaganza, told with simple realism 





1960] BOOK COLUMN 


of the army lieutenant Philip Nolan, who had grown up in the Southwest where 
the name of the United States had little meaning. Philip Nolan once said, 
“D—n the United States! I wish I may never hear of the United States again!” 
whereupon he was condemned to spend his life in naval vessels, transferred 
from vessel to vessel for fifty years. Always treated courteously by officers and 
men, he was never permitted to hear the name of the country until—loved by 
everybody, gentle, silent, and uncomplaining—he died, an old man, still on ship- 
board. The story was intended to teach the lesson that a man must have a 
country, that one cannot throw over the claims of the life in common; and the 
story met the taste of the patriotic public in the Civil War and continued to 
meet this taste. The story and the hero were entirely imaginary, but Hale’s 
Philip Nolan became a sort of national myth. 


HALLIBURTON, RICHARD. Complete Book of Marvels. Indianapolis 
6: The Bobbs-Merrill Company, 1720 East 38th Street. 1960. 640 pp. $5.95. 
Come along with the author’s party, and you will see and touch the marvels of 
the world! You'll climb Half Dome Mountain in Yosemite National Park, 
U.S.A., and Popocatepetl in Mexico and Fujiyama in Japan. You'll swim in the 
Dead Sea and in the fire-filled waters of the Blue Grotto. You'll visit New York 
City and the tombs of the Pharaohs, Moscow, ancient Pompeii, the Rock of 
Gibraltar, and Timbuctoo. (Yes, there is too a real city named Timbuctoo! ) 

This book will take you to all these places and many more. The author tells 
the stories and legends of each place visited—stories of bravery and daring, love 
and romance, beauty and magic. The author led the kind of life that everyone 
dreams about at one time or another. And in his adventuring he learned many 
wonderful, almost magical things about this world. More important—to his 
readers, at any rate—is the ability he had for telling all these fascinating stories 
and legends in such a graphic, intimate way. 

HALLQUIST, B. G. The Oldest in the Class. New York 22: Franklin 
Watts, Inc., 575 Lexington Avenue. 1960. 163 pp. $2.95. The new pupil 
about to join Class 4 was not a boy—and not a girl, Mr. Frisk, the teacher had 
said. The boys and girls of Class 4 were mystified. They were flabbergasted 
when the pupil turned out to be tall, spare Emma Strid, a brisk old lady of 
sixty-nine. Emma, a whiz at softball, kindly Emma, a constant provider of 
homemade cookies, would have had a smooth school life, except for Big Jacob. 
Jacob, no longer able to bully the class, organized an anti-Emma club, and he 
ind his special cronies set out to “expose” Emma. 

HAMILTON, RUSSEL. Science, Science, Science. New York 22: 
Franklin Watts, Inc., 575 Lexington Avenue. 1960. 212 pp. $2.95. The selec- 
tions in this book range from historic antiquity to the present day, portraying 
the trials and triumphs both of pioneering individualists of science and of bril- 
liant modern contributors in today’s research laboratories. In addition to being 
sheer good reading, the book is also a means of sharpening the reader's under- 
standing of what Galileo, Newton, Darwin, Einstein, and other great men of 
science were up to—their dreams, hopes, and accomplishments. 

JHABVALA, R. P. The Householder. New York 3: W..W. Norton and 
Company, Inc., 55 Fifth Avenue. 1960. 192 pp. $3.95. According to the 
ancient writings there are four stages in a man’s life: first he is a child, then 
a student; after that comes the life of the householder, when a man must raise 
a family and see to their needs. This novel is about Prem, a young teacher in 
New Delhi who has just become a householder and is finding his responsibili- 
ties perplexing. 
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JOHNSON, LOIS, editor. Christmas Stories Round the World. Skokie, 
Illinois: Rand McNally and Company, 8255 Central Park. 1960. 175 pp. 
$2.95. In this collection of delightful stories, the author conducts a Christmas 
tour of fourteen countries around the world. With the exception of the Amer- 
ican story, which tells of Christmas in the early days of this country, the stories 
are of contemporary life. This gives the reader a sense of comradeship with 
today’s children in other lands. The author prefaces each story—all by well- 
known authors for young people—with a description of Christmas customs in 
each country. She also introduces the authors represented in short biographical 
sketches. These stories have never appeared in book form. 

KAUFFMAN, CAROLYN. How To Teach Children To Swim. New York 
16: G. P. Putnam’s Sons, 210 Madison Avenue. 1960. 192 pp. $3.50. In 
this step-by-step system the child is guided through ten basic lessons. Progres- 
sing from his first acquaintance with the water games builds up the youngster’s 
confidence, and he adjusts to the water without fear, learning as he plays. 
Supplemented with helpful photographs, the text provides practical and reassur- 
ing advice to the inexperienced instructor. 

KEPHART, C. I., editor. Races of Mankind. New York 16: Philosophical 
Library, Inc., 15 East 40th Street. 1960. 582 pp. $6. Apparently for the 
first time in history, the author has connected up all ancient tribes and nations 
of mankind filially, and traced their routes of migration from primitive regions 
to present habitations, notably in western Asia and Europe. He also explains 
the causes of racial differences. This book is easy reading and well adapted to 
a college course in history as well as for public and private libraries. Knowl- 
edge of its findings is fundamental to research in the fields of anthropology, 
history, philology, literature, and philosophy and to persons engaged in inter- 
national relations. 

KIPLING, RUDYARD. First Jungle Book. New York 36: Scholastic 
Book Services, 33 West 42nd Street. 1960. 212 pp. 35¢. The author's famous 
iungle stories. 

KRAMER, NORA, editor. Arrow Book of Ghost Stories. New York 36: 
Scholastic Book Services, 33 West 42nd Street. 1960. 116 pp. 25¢. Nine 
ghost stories 

LAMBERT, ELOISE, and MARIO PEI. Our Names. New York 16: 
Lothrop, Lee and Shepard Company, Inc., 419 Park Avenue, South. 1960. 
192 pp. $3 This new book by the authors of The Book of Place Names gives 
all sorts of fascinating facts and information about one’s most priceless posses- 
sion—his own name. 

LAMBERT, JANET. Spring Fever. New York 10: E. P. Dutton and 
Company, 300 Park Avenue South. 1960. 178 pp. $2.95. Ginger Johnston 
took a very dim view of the approaching summer. She had been shattered by 
the news that “Spark Plug” Blake intended to sell his antique car and accept a 
job at the shore. Then, to make matters worse, her friend Patty Palmer was 
spoiling everyone’s fun by behaving like a self-centered, unruly child. Finally, 
unable to tolerate Patty's self-pity any longer, Ginger told her bluntly what she 
thought of her behavior. 

LANG, P. H., and OTTO BETTMANN. A Pictorial History of Music 
New York 3: W. W. Norton and Company, Inc., 55 Fifth Avenue. 1960. 250 
pp. (8” x 11”). $10. In this book the reader will find more than 600 illus- 
trations, a panoramic view of one of man’s most important and creative worlds 
the world of music. His guide through this world is a sparkling text written by 
one of America’s foremost scholars and critics. 
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This book is much more than a picture book. Its illustrations include exam- 
ples of all forms of the visual arts—painting, sculpture, prints, drawings, and 
photographs—by important artists. Each era of music history is illustrated by 
pictures which are contemporary with the material being discussed, so that 
we see how Guillaume de Machaut looked to a miniaturist of the fourteenth 
century and how Stravinsky looked to Picasso. In addition to the portraits of 
musicians and composers, the authors have included illustrations of instruments, 
reproductions of manuscript music, views of the physical surroundings in which 
composers worked, stage settings in which music was performed—in short, all 
the things which help to bring a composer and his work to life. 

The material covered—2500 years of music history—ranges from early Greek 
music to the work of the present-day composers. The author of the text, Dr. 
Paul Henry Lang, discusses pertinent biographical information, explains musical 
forms, indicates the relationships of social and literary ideas to the history of 
music, and shows the part each composer has played in the pageant of music 
through the years. The reader who seeks to understand what music means 
and how its history developed will find this text’s authority and perception 
invaluable. . 

LANGNER, LAWRENCE. The Play's the Thing. New York 16: G. P. 
Putnam’s Sons, 210 Madison Avenue. 1960. 258 pp. $4. For anyone who 
has ever been stage struck, even in the slightest degree (for the affliction is 
incurable), this informative new book raises the curtain on the world behind 
the world of make-believe. On one level the book is an initimate, informal 
record of some of the most memorable productions of the past forty years. No 
one else in the theatre has worked with as many great men of the theatre as 
the author. His book contains recollections of George Bernard Shaw, Eugene 
O'Neill, Robert Sherwood, Philip Barry, Maxwell Anderson, and other memo- 
rable names—playwrights, actors, designers—and provides firsthand insights into 
the working methods, the quirks, the peculiar genius of each. 

Larousse Encyclopedia of Mythology. Promethels Press. 1960. 512 pp. 
(8” x 11%”). $15. Here, in all their wonder and splendor, are the Mythologies 
of Mankind—from pre-Biblical Egypt and pre-Homeric Greece to the farthest 
reaches of Africa, the Orient, the Pacific, and the Americas—all gathered into 
one mammoth volume of scope and beauty, and illustrated with many authentic 
paintings, sculpture, symbols, idols, ritual, and sacrificial objects—many rarely 
seen by modern Western eyes. 

This is the first complete encyclopedia of world mythology. Originally pub- 
lished in France by the famous house of Larousse, it contains all the well-loved 
myths of classical antiquity. But more than half the book is devoted to the 
strange and unfamiliar mythologies of civilizations other than our own—from 
Peru to Persia, from Tahiti to Togoland. 

There are 868 illustrations of ancient, primitive, prehistoric, and exotic art. 
The illustrations that illumine every page—including eight full-color plates—make 
it a veritable museum in itself. 

To read on is to be plunged headlong into the exotic mysticism of the East 
—Zoroaster and the Magi, the soldier-cult of Mithra, the mysteries of Mani, the 
heroic epics and ancient mysteries of Hinduism with its multitudinous gods 
and castes and taboos, the doctrines of the Buddha, the mythology of the 
Chinese, and the ancient legends that lie beneath the marvelous painting and 
poetry and drama of Japan. And here, as well, are the great mythic legacies 
of Negro Africa, the South Pacific, the Indians of North and South America, 
even the legends and witchcraft of the silent world of the Eskimos. 
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LEISER, H. W. The Lost Canyon of the Navajos. New York 19: 
Criterion Books, Inc., 6 West 57th Street. 1960. 160 pp. $3. When his flock 
of sheep, upon which he depends for his livelihood, disappears, Ysidro, a young 
Mission-educated Navajo in the present-day American Southwest, suspects 
Quinn, a lazy, itinerant rancher, of the theft but has no way to prove his 
suspicions. To earn some cash to start afresh, Ysidro, who knows every rock 
and shrub on the surrounding desert, agrees to guide a party of archaeologists 
from a California university to a lost canyon on Bitter Creek. Only Ysidro knows 
its location and that it contains ancient Navajo cliff dwellings never before seen 
by white men. 

LOCKE, C. O. The Taste of Infamy. New York 3: W. W. Norton and 
Company, Inc., 55 Fifth Avenue. 1960. 224 pp. $3.95. In this novel one of 
our finest writers of the West tells of the emergence of human understanding 
in a man dedicated to vengeance. Based historically on the border incidents 
which flared between Texas and Mexico in the late nineteenth century, the 
author's tale is outwardly that of a man, solitary and inarticulate, who goes into 
Mexico to avenge the murder of his brother and the loss of his stock and ranch 

LOCKWOOD, C. A., and H. C. ADAMSON. Tragedy at Honda. Phila- 
delphia 39: Chilton Company Book Division, 56th and Chestnut Streets. 1960 
261 pp. $4.95. On September 8, 1923, Squadron 11, Destroyer Force, Battle 
Fleet, steamed south toward its home port of San Diego after Fleet Week in 
San Francisco Bay. The 14 four-stackers of DesRon 11, under Captain Edward 
H. Watson. were using their homeward run to carry out endurance trials ordered 
by Fleet Command. As fog closed around them, they raced confidently at a 
steady 20 knots after the Flagship Delphy, following the unwritten follow-the- 
leader tradition of Destroyer Doctrine. 

At 2100, Captain Watson ordered a 55° change of course to take his Squad- 
ron down the Santa Barbara Channel. As the ships astern turned in her wake, 
the Delphy ran, with sundering impact, into the fog-wrapped reefs on Honda 

By 2109, nine of the sleek, battle-ready destroyers were impaled in the 
Devil's Jaw, seven never to free themselves. By 2110, the lives of some 800 
men were in the most serious peril. The ships were bereft of power and light, 
flooding and breaking up. Fog shrouded everything, hiding stars, distorting 
sounds. No one knew what had happened, nor even where they were. 

MALONEY, TOM, editor. The Picture Universe. New York 17: Holt, 
Rhinehart, and Winston, Inc., 383 Madison Avenue. 1960. 306 pp. (8%” 
x 11”). $10. An important presentation of photographic excellence, featuring 
the best work of photographers from all over the Universe, is contained in this 
quarter-century issue of the U.S. Camera Annual 1961. Opening with extended 
photo essays on Picasso, Leger, Matisse, etc. by Alexander Liberman and an 
accompanying article on Liberman’s book, The Artist in His Studio, by famed 
author John Gunther. A bird’s eye view of the world from above can be seen 
in William A. Garnett’s beautiful aerial pictures of ploughed furrows, sand 
dunes, animal tracks. A superlative photograph and an astonishing technical 
achievement is Emil Schulthess’ view of central Switzerland reproduced in a 
four-foot strip of color. 

MATTSON, OLLE. Mickel and the Lost Ship. New York 22: Franklin 
Watts, Inc., 575 Lexington Avenue. 1960. 214 pp. $2.95. This is the story, 
in part a mystery, of how at the turn of the century, a boy refused—and con- 
tinued to refuse—to believe, as all his elders did, that his happy-go-lucky sailor 
father had been lost at sea. 
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MEAKER, M. S. The Prospector’s Promise. New York 16: Lothrop, Lee 
and Shepard Company, Inc., 419 Park Avenue. 1960. 183 pp. $3. Cook-outs 
over a campfire, camping expeditions, and exploring trips certainly make for 
a lot of fun, but they hardly spelled excitement to Judy and Elizabeth growing 
up in Arizona. At least none of these things promised the “high adventure” for 
which the girls were looking. It wasn’t until they met the old prospector who 
was starting out to find the Lost Dutchman gold mine that they felt they were 
embarked on the road to fortune. The “grubstake” they pressed upon him was 
perhaps a little unusual, but it made them partners, the prospector said. 

MERCER, CHARLES. Enough Good Men. New York 16: G. P. Put- 
nam’s Sons, 210 Madison Avenue. 1960. 514 pp. $4.95. They came from all 
directions, the men who answered the call of the first Continental Congress for 
troops. There were fishermen from Marblehead, farmers from New Jersey, 
shopkeepers from Philadelphia, men from Delaware, Maryland, and the distant 
Pennsylvania frontier. And if they lacked training in the art of war, they more 
than made up for it with an abundance of enthusiasm to have at the Redcoats. 

This book is a novel of our seedtime, from the vague stirrings of a desire for 
freedom to the great deadlock of the opposing armies that assured final Amér- 
ican victory. It is the story of Micah Heath, bound boy, smuggler, and soldier 
if the tatterdemalion army that forever walked; Alex March, intelligent Phila- 
delphia lawyer and patriot who thoroughly understood the nature of the strug- 
gle and refused to turn his back on it; Philly Twillow, bound girl, servant, and 
valiant patriot who loved both Micah and Alex; Kathy Murdoch, proud and 
ambitious, who married Alex and refused to try and understand the time of 
ferment. 

This is a story of how the very few almost lost the Revolution because of 
the indifference and selfishness of the many. It is a story of stress, confusion 
ind doubt—and also of faith and bravery. So long as there were enough good 
men who believed in the cause and were willing to give their lives for it if 
necessary, they were bound to win ultimately. And there were enough good 
men. This book is the story of those men and the victory they fashioned. 

MEYER, J. S. Paper. Cleveland 2: The World Publishing Company, 
2231 West 110th Street. 1960. 91 pp. $3. Beginning with the many uses of 
paper and its importance in our modern world, the author traces the history 
of papermaking from its invention in China in 105 A.D. to the present time. 
He then describes modern methods of papermaking and explains in detail 
exactly how “trees and water and chemicals make up 90 per cent of all the 
paper we see and use.” This process, called the chemical process, is used for 
all papers of better quality; other papers of coarser and shorter lasting value are 
made by what is called the groundwood, or mechanical, process. The author 
ilso discusses the making of paperboard for the boxes and cartons which are so 
important in merchandising today. 

MONTAGU, ASHLEY. Human Heredity. New York 22: New American 
Library of World Literature, Inc., 501 Madison Avenue. 1960. 384 pp. 75¢. 
\ study of genetic inheritance—and how it is affected by environment. Docu- 
mented with photographs, drawings, charts, and tables. 

MOORE, PATRICK. A Guide to the Stars. New York 3: W. W. Norton 
ind Company, Inc., 55 Fifth Avenue. 1960. 222 pp. $4.95. This book is an 
account of man’s present knowledge of the stars, written for the general reader 
and amateur astronomer by the well-known author of A Guide to the Moon 
and A Guide to the Planets. Because the stars are inconceivably remote, it was 
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long thought that no exact knowledge of their nature could ever be obtained— 
for even on the largest telescopes they appear only as points of light. But the 
telescope combined with the spectroscope made a powerful weapon that was 
used to analyze the materials that make up the stars and even to investigate 
the inner regions where stellar energy is generated. 

MOWAT, FARLEY. Two Against the North. New York 36: Scholastic 
Book Services, 33 West 42nd Street. 1960. 220 pp. 25¢. The story of two 
boys lost in the fury of a relentless Arctic winter. Just two against the North! 

MULLER, L. C., and O. G. College for Coeds. New York 36: Pitman 
Publishing Corporation, 2 West 45th Street. 1960. 221 pp. $3.95. The book 
covers all phases of life at college in order to give the prospective coed a clearer 
picture of what awaits her there during her entire stay. Every activity is 
explained and illustrated, from the first application letter to alumnae activities; 
from orientation ceremonies to the graduation dance. It gives young women a 
unique opportunity to explore college life, to see how fascinating it really is. 
For parents, home-room teachers, and guidance counselors, the book provides 
a fresh look into coeducational college life today. 

NORTON, ANDRE. Shadow Hawk. New York 17: Harcourt, Brace and 
Company, 750 Third Avenue. 1960. 237 pp. $3.50. Rahotop was the son of 
a noble Egyptian family, but an older half brother had unjustly deprived him 
of his place at court and had secured his transfer to a distant desert outpost 
There he led skirmishes against the Hyksos invaders who, about 2000 B.C., had 
overrun Egypt and destroyed much of her ancient might. It was a time of 
intrigue and danger, a time when a young man might dare great things. And 
Rahotop dared! With his band of splendid Nubian archers, skilled in the arts 
of desert warfare, he joined the sons of the Pharaoh in the first organized 
attacks on their oppressors and proved himself, against great odds, a valiant 
citizen and courageous warrior. 

O'CONNOR, PATRICK. Black Tiger at Bonneville. New York 18: Ives 
Washburn, Inc., 119 West 40th Street. 1960. 135 pp. $2.95. The famous 
Black Tiger had already achieved lasting fame in the world of sports-car racing 
by winning in the Mexican Road Race at Sebring and at Le Mans when owner- 
driver Woody Hartford decided he wanted to compete for the world’s speed 
record on the salt flats at Bonneville. This meant radically redesigning the 
Black Tiger. His brilliant partner, Worm McNess, was just the man to do it 

PINKERTON, KATHRENE. Tomorrow Island. New York 17: Harcourt, 
Brace and Company, 750 Third Avenue. 1960. 217 pp. $3.25. The cabin 
on a remote island in the Canadian wilds, which Sue’s eccentric Great Uncle 
Hugh had left the family, would probably be a rather primitive affair. Still it 
was worth investigating and would give the Driscolls a chance for a real 
vacation together. Nothing, however, had prepared them for the beautifully 
planned and fully equipped lodge that they found at the end of the long trip, 
or for the magnificence of the wilderness around them. But how could they 
possibly afford to keep the place? Sue, by chance, stumbled on an idea. Could 
they take a few paying guests? 

Pocket Photo Data Book. New York 17: Morgan and Morgan Inc., 101 
Park Avenue. 1960. 160 pp. Dark Blue Vinyl binder edition, $3.95; Cordovan 
Brown Vinyl binder edition, $4.95. This is a new up-to-the minute second 
edition of the first edition of this convenient loose-leaf pocket reference which 
met with wide success as a dependable instant “photographic memory.” This 
enlarged second edition contains all the latest changes in photography. For 
example it includes; the newly calculated A.S.A. Exposure Indexes for all types 
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of films; the newly introduced A.S.A. Additive Film Speed for the newer 
cameras with EVS settings; all new color film data, including American and 
foreign; new flash and lighting data. There is also a vast storehouse of all the 
most wanted types of useful photo data in handy, instant form. This book does 
the photographer's memory work for him. It ends guess work and wasted 
film, lost guide numbers, forgotten film speeds, scattered data sheets. This 
small handy reference is packed with the facts photographers need to free them 
for the important job of taking pictures. 

ROOT, K. B., and E. E. BYERS. The Medical Secretary. New York 36: 
Gregg Publishing Division, McGraw-Hill Book Company, Inc., 330 West 42nd 
Street. 1960. 384 pp. This second edition presents systematically the principal 
roots, prefixes, and suffixes used in medicine. The medical secretarial student is 
also provided the opportunity to become familiar with simplified shorthand out- 
lines, spelling, pronunciation, and definitions of the most-used medical words. 
The authority for the syllabication and definition of each word is Dorland’s 
The American Illustrated Medical Dictionary. 

Dictation exercises, introduced by a preview list of words that occur in the 
exercise, are also presented. The material chosen for these exercises was 
selected from case histories, letters, and hospital records; from current medical 
journals; and from material submitted by medical secretaries and medical 
librarians who generously made available literature and correspondence handled 
in the course of their work. 

Special forms are presented for frequently used medical words. These abbre- 
viated shorthand outlines will enable the student to record medical dictation 
with greater ease and confidence. 

The preparation of medical records is another feature of this text. A set of 
forms such as are used in the modern hospital to trace the history of a patient 
from the time he enters the institution until he is discharged is provided for the 
student’s study. Such records play an important part in the conduct of research 
in the various fields of medicine. 

ROWLANDS, J. J. Spindrift. New York 3: W. W. Norton and Company, 
Inc., 55 Fifth Avenue. 1960. 232 pp. $3.95. A civilized man lives not in the 
present alone, but in the present with a sense of the past. Such a man is John 
J. Rowlands, who, after many years at the Massachusetts Institute of Tech- 
nology, fashioned a home to his liking on the rockbound shores of Cohasset and 
then settled in. Having lived several different lives, he thereupon decided to 
step aside, look at life, and record what he found good. Here one shares with 
him the round of the seasons which embrace his house and those solitary 
thoughts which the senses and memory evoke. 

RUSSELL, D. S. Algebra Problems. New York 3: Barnes and Noble, 
Inc., 105 Fifth Avenue. 1960. 142 pp. $1.75. The blackboard, that indis- 
pensable tool of education in mathematics, is usually wiped clean as soon as 
a principle has been illustrated or a problem has been correctly solved. This 
book has managed to preserve all the material which might appear on the 
blackboard during a competently taught course covering elementary topics 
through intermediate algebra. This “portable blackboard” will be of great 
value to students of algebra in high school or college, to students in advanced 
mathematics and science courses who want to review the fundamental concepts 
of algebra, to individuals preparing for competitive examinations, and to any- 
one learning algebra on a self-study basis. 

SANDBURG, CARL. Wind Song. New York 17: Harcourt, Brace and 
Company, 750 Third Avenue. 1960. 127 pp. $3. One of America’s best loved 
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and most distinguished poets has chosen from the vast treasure trove of his 
published work these verses which he thinks are particularly suited to children, 
and to them he has added sixteen new poems. The reader may roam far and 
wide in this collection, among such groups of poems as “Com Belt,” “Blossom 
Themes,” and “Wind, Sea, and Sky,” yet never exhaust the riches of the mind 
and heart and imagination that Mr. Sandburg offers. 

SCHODER, R. V. Masterpieces of Greek Art. Greenwich, Connecticut: 
New York Graphic Society, 95 East Putnam Avenue. 1960. 222 pp. $12.50. 
This book is a survey of the field of 2,000 years of Greek art. A comprehensive 
work on the subject, this book is written for the widest possible audience. An 
introductory text sets the stage for the reader, giving historical perspective and 
background against which the works of art can be properly seen. The author 
deals with the importance of Greek culture as the root of Western Civilization, 
its influence on contemporary ideas and institutions, the uniqueness of Greek 
art, and its timeless appeal. 

Thus the importance of the book lies in its fine color plates, of which there 
are the creations of a novelist who has marked out for herself a region of 
color plates cover the entire history of Greek art, with every aspect illustrated 
by its most significant monuments and artifacts. Everything from the minor 
arts of coins, jewelry, and glass, to the masterworks of vase making, wall paint- 
ing, mosaics, and of course sculpture and architecture is represented. 

An exhaustive bibliography adds value to this book as a reference work. There 
are also endpaper maps, showing sources of all monuments reproduced, and 
chronological charts, relating the arts to the political and cultural history of 
Greece. 

SETTLE, M. L. Know Nothing. New York 22: The Viking Press, 625 
Madison Avenue. 1960. 334 pp. $4.95. Johnny Catlett and his cousin Melinda 
are the creations of a novelist who has marked out for herself a region of 
America never before the scene of dramatic fiction—the western area of Virginia, 
which was to come into bitter conflict with the Tidewater and eventually 
become the separate state of West Virginia. Johnny and Melinda grew up 
together on the plantation of Beulah. In the Tolstoian story of these two there 
is the vivid sense, for the reader, of the way the people of that time and place 
lived through the years they did not know were leading inevitably to the war 
between the North and the South. Thus the “Know Nothing” of the novel's 
title, then the name of an inflammatory political party, has a broader meaning 
for the story Miss Settle tells. 

SHAFER, BURR. Through History with ]. Wesley Smith. New York 36: 
Scholastic Book Services, 33 West 42nd Street. 1960. 120 pp. 35¢. Contains 
more than 100 hilarious cartoons. 

SILBER, IRWIN, editor. Songs of the Civil War. New York 27: Colum- 
bia University Press, 2960 Broadway. 1960. 393 pp. $7.50. Based on three 
years of intensive research, this book contains 125 of the most popular songs 
of the Civil War—songs of victory and defeat, sorrow and laughter, heroism and 
homesickness. Each song is presented in an appropriate piano setting in addi- 
tion to guitar chords for the folk singer and guitarist. The editor also offers a 
detailed account of the song’s history, notes on the composer, a description of 
the circumstances under which it was written, and comments on the historical 
and social context of the song. 

Included in the book are all the best known “Yank” and “Rebel” tunes, in- 
cluding: “John Brown’s Body,” “Battle Cry of Freedom,” “Dixie,” “When 
Johnny Comes Marching Home,” “Tramp, Tramp, Tramp,” “Bonnie Blue Flag,” 
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“Tenting Tonight,” “Just Before the Battle,” “Goober Peas,” and many others. 
The dramatic story of our Civil War music will fascinate the general reader. 
At the same time, scholars will find complete documentation of all sources and 
references. 

STACE, W. T. The Teachings of the Mystics. New York 22: New Amer- 
ican Library, 501 Madison Avenue. 1960. 240 pp. 50¢. Contains selections 
from the great mystics and mystical writings of the world, including an intro- 
duction, interpretive commentaries, and explanations. 

STILL, ALFRED. Pansy. Boston 20: The Christopher Publishing House, 
1140 Columbus Avenue. 1960. 276 pp. $4. The author, who has gained 
much wisdom from experience during a well-traveled life, has set the story 
against a background of England and Brittany at the turn of the century. 
Pansy, the lovable seven-year-old child of the author’s imagination, enters so 
deeply into the life of an older man that even after she is married, moves to 
America, and dies, she remains a definite part of his life, inspiring him in the 
writing of fairy tales and other children’s stories. 

SUGGS, R. C. The Island Civilizations of Polynesia. New York 22: New 
American Library of World Literature, Inc., 501 Madison Avenue. 1960. 272 
pp. 50¢. An anthropologist studies the origin and cultures of the children of 
Tangaroa—a primitive people whose ancient migrations across hundreds of miles 
of unknown seas in open boats rank with the greatest feats of all time. 

SUMMERFIELD, A. E. U.S. Mail: The Story of the United States Postal 
Service. New York 17: Holt, Rinehart and Winston, Inc., 383 Madison Avenue. 
1960. 256 pp. $5. From the days of the pre-Revolution Boston-to-New York 
postriders—who delivered a sealed letter for 75 cents collect—through the color- 
ful years of the Pony Express to the latest developments in missile mail, the 
story of the United States mail has been a romantic and adventurous saga. 
Postmaster General Arthur Summerfield relates the history of the U.S. Post 
Office. From the unique perspective of his authoritative position, he presents 
herein the details of the achievements of the service over the past decade. He 
points out that in the past seven-and-one-half years alone there has been more 
dramatic change and improvement in the post office department than in all its 
previous history, and that the ultimate goal of next day delivery of a letter 
anywhere in the United States is not far distant. 

ter HAAR, J. Danger on the Mountain. New York 16: Duell, Sloan and 
Pearce, Inc., 124 East 30th Street. 1960. 186 pp. $3.50. This mountain- 
climbing story reaches its high point of excitement when it tells of an extremely 
daring and difficult rescue attempt during a storm on the mountain. In this 
hazardous, bold mission to save the life of his friend and the tourist who is 
trapped with him, Paul recaptures his nerve, his skill, his courage. 

URBANOWICH, EVELYN. Myths and Enchantment Tales. Skokie, Illi- 
nois: Rand McNally and Company, 8255 Central Park Avenue. 1960. 192 pp. 
$2.95. Here are the immortal myths of Greece and Rome that every boy and 
girl should know. Throughout the centuries the fresh and glowing beauty of 
these marvelous tales, their vivid imaginative power, their vigorous action, 
have made them universal favorites. In these pages will be found the fascinating 
story of Daedalus, who tried to fly to the sun; of Bellerophon and his winged 
horse Pegasus; of Cupid and Psyche; of the labors of Hercules; of Proserpina 
and Pluto; of Jason and the Golden Fleece; of King Midas and the Golden 
Touch, and eighteen others, equally famous. The many pictures, all in two 
colors, have a great excitement and magnificent detail, but retain a classic 
simplicity in keeping with the spirit of the text. 
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URE, JEAN. Ballet Dance for Two. New York 22: Franklin Watts, Inc., 
575 Lexington Avenue. 1960. 191 pp. $2.95. Thousands of ballet lovers, 
whether they be dancers or merely enthusiasts, will welcome this story of a 
BOY who wants to dance more than anything else in the world. Fortunately, 
when Noel Beauclair, a Belgian, arrives in England, he meets Colleen Spencer, 
who has recently become fascinated by ballet. The two study together and 
evolve that rare thing, a perfect partnership. 

VANCE, MARGUERITE. The Lamp Lighters. New York 10: E. P. 
Dutton and Company, 300 Park Avenue South. 1960. 254 pp. $3.50. The 
Hall of Fame for Great Americans includes seventy-eight men and eight women. 
In this book, the author recreates the lives of each of these distinguished women, 
highlighting background and childhood, personality, convictions, and accom- 
plishments against the particular historical period in which they lived. Of the 
eight women, three were brilliant educators: Emma Willard, Mary Lyon, and 
Alice Freeman Palmer; Susan B. Anthony and Frances Elizabeth Willard were 
outstanding social reformers. Author Harriet Beecher Stowe attained promi- 
nence after writing Uncle Tom’s Cabin. Scientist Maria Mitchell became Pro- 
fessor Emeritus of Astronomy at Vassar College, and Charlotte Saunders Cush- 
man’s farewell performance in her famous role of Lady Macbeth became a 
glorious tribute to one of America’s greatest actresses. 

vonHAGEN, V. W. Maya, Land of the Turkey and the Deer. Cleveland 
2: The World Publishing Company, 2231 West 110th Street. 1960. 128 pp. 
$2.95. The Mayas were an old civilization long before Cortes first landed in 
Mexico. Even Tulum, the coastal city where Ah Tok lived, was over a thousand 
years old when the first “bearded stranger” was brought within its wall as a 
captive slave. For the Mayas had lived in the region (now Guatemala, Chiapas, 
and Yucatan) since about 2000 B.C. In time, they had filled the jungles and 
plains with their great stonebuilt cities and wide stone roads, called sacbe. 
Sea-going canoes carried trade goods to and from distant lands, and towering 
pyramid-temples rose above the tallest trees of the jungle. Even though the 
great Mayan cities were no longer united as they had been under Kukulkan 
500 years before, only the priests who read the sacred Maya books worried 
about “the prophecy of 8 Ahau” which forecast misfortune and evil times. 

WALLACE, LEW. Ben-Hur. New York 36: Scholastic Book Services, 33 
West 42nd Street. 1960. 116 pp. 25¢. An adaptation by Willis Lindquist of 
a famous story. 

WALLACE, W. M. Soul of the Lion. New York 17: Thomas Nelson and 
Sons, 19 East 47th Street. 1960. 357 pp. $5. No previous life story of General 
Joshua Lawrence Chamberlain, the hero of Little Round Top at Gettysburg, 
has previously appeared, for Chamberlain was a truly great fighting general. 
There are many who hold that Chamberlain’s defense of Little Round Top 
turned the tide at Gettysburg and thus saved the Union. His career was one of 
exceptional gallantry. He was an officer always in the thick of battle. Fourteen 
horses were shot under him, and finally he was terribly wounded, yet recovered 
to fight in the closing campaign of the war. He was designated to receive the 
surrender of the Confederate infantry after the Appomattox meeting of Grant 
and Lee, and he played the role with magnanimity. 

WALTERS, HUGH. First on the Moon. New York 19: Criterion Books, 
Inc., 6 West 57th Street. 1960. 192 pp. $3.50. When Morrison is chosen to 








Ss aw 


1960) BOOK COLUMN 235 


make the flight for the West, Chris is crushed with disappointment. But with 
the final preparations for the rocket launching already under way, Morrison 
falls and breaks a leg. Chris is rushed to the Australian launching site to replace 
him, only to discover, minutes after his rocket has left the ground, that Serge 
Smyslov has taken off a few hours earlier in the Soviet rocket, and is following 
an almost identical flight path. So begins the fantastic and suspensful race for 
the moon, with the whole world, both East and West, watching and listening 
intently as the two young men pursue their parallel routes farther and farther 
into untracked space. Excitement mounts when Chris and Serge land near 
each other in the crater of Plato, and set out to explore the surrounding lunar 
landscape—Chris in his elaborate space suit, Serge in his mobile manitank. 

WEIR, ROSEMARY. Robert's Rescued Railway. New York 22: Franklin 
Watts, Inc., 575 Lexington Avenue. 1960. 178 pp. $2.95. The Nantglyn 
Narrow Gauge Railway carried slate from the quarries down to the wharf at 
Trinant. In summer the little train bustled along a track so overgrown with 
trees and bushes that it was like riding through a green tunnel. No wonder 
the tourists loved it! They called it the Honeysuckle line. Then one day the 
blow fell. The quarries were closing. The train was no longer needed, the 
engines scrapped, and Robert Miggs’s father was out of a job. “I won't let it 
happen,” Robert vowed to himself. Fortunately he found two staunch allies, his 
school friend and neighbor Dilys, and the visiting Mr. Lambert, who had a soft 
spot in his heart for railroads. 

WELLMAN, M. W. Third String Center. New York 18: Ives Washburn, 
Inc., 119 West 40th Street. 1960. 149 pp. $2.95. Bob Gray’s brilliant high- 
school record as a student and football star sent him off to Carrington, a small 
southern college, expecting no trouble in finding a similar success on the campus. 
He was quickly forced to change his estimate of both the college and his pros- 
pects when he reported for football practice. Somehow he got off on the wrong 
foot as a green freshman with Jeff Kilrain, a cocky, brilliant sophomore, with 
the attractive daughter of the coach, and finally with the completely unim- 
pressed coach. Bob was bewildered and rather resentful, but soon decided he 
was lucky to win a place on the scrub squad. 

ZIM, H. S. A Guide to Everglades National Park and the Nearby Florida 
Keys. New York 20: Golden Press, 630 Fifth Avenue. 1960. 80 pp. This 
book, about one of our 29 National Parks, tells how the region was formed, 
the animals and plants in the park and the Florida Keys, the people, and makes 
suggestions concerning what to do. The book is illustrated with color pictures. 


Pamphlets for Pupil-Teacher Use 


Annual Report for School Year 1959-60. Stewart Manor, New York: 
Central High School District No. 2, 158 Court Avenue. Robert L. Springer, 
Principal. 1960. 16 pp. The annual report of the principal to his board of 
education. Also contains pictures and graphs. 

The Annals of the American Academy of Political and Social Science. 
Washington 25, D. C.: Graduate School, U.W. Department of Agriculture. 
1960. 198 pp. $2 (single copy); $3 (clothbound). Discount of 5% for 10 
to 24 copies; 10% for 25 or more copies. Examines farm policy in light of the 
radically changed situation of the United States in the world. 
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BREWSTER, KINGMAN, JR. Law and United States Business in Canada 
Washington 9, D. C.: National Planning Association, 1606 New Hampshire 
Avenue, N.W. 1960. 30 pp. $1. The report analyzes specific provisions of 
United States law which apply in varying degrees to branches and subsidiaries 
of United States corporations operating in Canada. It discusses the economic 
effects of such laws, outlines Canadian objections and resentment, details spe- 
cific cases and rulings, and cites steps by the two governments to reconcile 
legal and policy differences. 


BROWN, W.C. Extraclass Activities in Aviation, Photography, and Radio 
for Secondary-School Pupils. Washington 25, D. C.: Superintendent of Docu- 
ments, Office of Education Bulletin. 1956, No. 11. 48 pp. 25¢. How can 
schools help meet pupil needs in the three areas of aviation, photography, and 
radio which are especially important to modern industrial and technical life? 
This bulletin deals with three selected extraclass activities important to the 
nation’s scientific and technological progress and with their place in the modern 
secondary school. It reviews and highlights good practices in these three fields 
so that schools now having programs may be able to improve them and those 
having none may be stimulated to start them. A great many secondary schools 
are today carrying on club activities of the kind described in this bulletin, but 
many more could well consider doing so as a means to help identify pupils 
having special interests and aptitudes. Further, these schools might well dis- 
cover that the same activities could motivate formal classroom interest and 
achievement in science, mathematics, and industrial arts. 


Bulletin of Information. Princeton, New Jersey: College Entrance Exam- 
ination Board, c/o Educational Testing Service, Box 592; or Los Angeles 27: 
Box 27896. 1960. 55 pp. Contains information for the student about the 
Scholastic Aptitude Test and Achievement Tests. 


BUNGER, F. A. Cultural Forces and Academic Success in College Fresh- 
men. Lexington, Kentucky: Bulletin of the Bureau of School Service, College 
of Education, University of Kentucky. 1960. 91 pp. $1. Chance operates 
only outside the limits of perfect reliability and validity of both tests and judg- 
ments, in margins usually statistically small—but individually big, if we value 
persons. This study is meant to help us reduce those margins. It suggests that 
we should mistrust the results of tests—and, by indirection, the judgments of 
teachers—unless we take into account certain variables in the backgrounds of 
students. It is meant to sharpen our evaluations so that we may more honestly 
and accurately respect the worth of each individual student. 


BURNETT, R. M. Industry Aids to Education First Annual Report. 
Boston 16: Industry Aids to Education, Statler Building. 1960. 46 pp. A 
report of progress during the first year of the New England Council's Industry 
Aids to Education program. 


College Board Score Reports. Princeton, New Jersey: College Entrance 
Examination Board, c/o Educational Testing Service, Box 592, or Los Angeles 
27: Box 27896. 1960. 63 pp. College Board Score Reports, A Guide for 
Counselors: Preliminary Scholastic Aptiude Test, Scholastic Aptitude Test, 
Achievement Tests. This booklet for counselors includes information about the 
use of scores on the Preliminary Scholastic Aptitude Test as well as the Scholas- 
tic Aptitude Test and the Achievement Tests. The booklet presents considerably 
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more detailed information on score use and interpretation than-does the student 
leaflet and will be helpful to counselors and other school officials. 

Another leaflet, Your College Board Scores: Preliminary Scholastic Aptitude 
Test, will be supplied later this fall for distribution to students who have taken 
the Preliminary Scholastic Aptitude Test. 


Control of Electrical Shock Hazards. Washington 25, D. C.: Superintend- 
ent of Documents. 1960. 15 pp. 15¢. Background information to help per- 
sons recognize electrical hazards and control them. 


Credit Unions for Teachers. Washington 6, D. C.: Research Division and 
Department of Classroom Teachers, National Education Association, 1201 Six- 
teenth Street, N.W. 1960. 24 pp. 25¢. A discussion pamphlet on this subject. 


DAVIS, M. V., and M. F. MacDONALD. Do Adolescents Like Art? Yes, 
If . . . Gainesville, Florida: Materials Diffusion Project, 317 Norman Hall. 
1960. 26 pp. 40¢. A booklet designed for secondary-school teachers who are 
concerned about improving and enriching the art programs in grades 7 to 12. 
It is profusely illustrated with photographs of students in action depicting the 
activities mentioned in the booklet. It describes the projects, materials needed, 
and the techniques suggested for a varied art program appealing to the interests 
of adolescents. 


DURYEA, E. D. Management of Learning. Washington 25, D. C.: 
Superintendent of Documents. 1960. 42 pp. 20¢. Indicates areas of academic 
administration with which current thinking is concerned and suggests a con- 
ceptual scheme reflecting these areas and pointing directions for future studies. 


It reviews significant and representative work that develops new insights into 
the theory, the process, and the operations of college and university adminis- 
tration. 


EKLUND, J. M. Tools for Peace. Denver 1: National Farmers Union, 
1575 Sherman Street. 1960. 115 pp. Presents highlights of how the UN, with 
its specialized agencies in the fields of education, food, and health, and the 
farmers’ own organization are working toward building a positive peace. 


ETHS Annual Report 1960. Evanston, Illinois: Board of Education of 
School District 202. 1960. 120 pp. The annual financial report as well as an 
explanation of both the curricular and extracurricular programs of the Evanston 
Township High School and other features of interest to the public and to col- 
leges and universities. Includes pictures. 


Exploratory Experiences and Resources in Art for Junior and Senior High- 
School Students. Minneapolis: Minneapolis Public Schools. 1960. 144 pp. $3. 
Discusses guiding philosophy, teacher-parent understanding, the adolescent, 
the concept of art education, the studio classroom, activities and evaluation 
techniques, areas in which students should show growth, and outlines units for 
grades 7 to 12, inclusive. Also suggests additional art resources. 


Fall Meeting Proceedings. New York 27: College Entrance Examination 
Board, 475 Riverside Drive. 1959. 42 pp. Contains a report of the president, 
the minutes of the October 28, 1959, business meeting, the budgets for the 
school years 1958-59 and 1959-60, and the actual expenses for 1958-59. Also 
contains a list of member higher institutions of learning, secondary schools, and 
associations sending representatives and their names. 
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Financing a College Education: A Guide for Counselors. Princeton, New 
Jersey: College Entrance Examination Board, c/o Educational Testing Service, 
Box 592, or Box 27896, Los Angeles 27, California. 1960. 15 pp. Focuses 
attention on three areas about which counselors, students, and parents are 
seeking information—sources of financial support, the work of the College 
Scholarship Service, and the determination of financial need by colleges. Also 
available is the “1960-1962 Academic Year Information, Instructions Forms” 
which includes a copy of the form to be submitted in requesting financial aid. 

Five Points for Student Discussion—Germany. Washington 9, D. C.: 
Embassy of the Federal Republic of Germany Press and Information Office, 
1742-44 R Street, N.W. 1960. 14 pp. Discusses five points on the Berlin issue: 
(1) How Germany Came To Be Divided, (2) Proposals To End the Partition 
of Germany, (3) How Democracy Works in Germany, (4) Germany’s Role in 
the Family of Nations, and (5) How a Free Econmy Has Led to a Better Life. 

FREEDMAN, M. B. Impact of College. Washington 25, D. C.: Super- 
intendent of Documents. 1960. 31 pp. 15¢. This report summarizes the 
progress of social scientific research in identifying the components by which 
the degree of change in student personality, character, and values may be ascer- 
tained. It indicates the contributions made by recent studies to understanding 
of the factors influencing these changes during the student years. It also per- 
mits estimates of the extent to which life patterns may be altered by attendance 
at college. 

GOLDSCHMIDT, WALTER, editor. Readings in the Ways of Mankind. 
White Plains, New York: The Fund for Adult Education, 200 Bloomingdale 
Road. 1960. 177 pp. $4.75 per copy; 20% discount for 10 or more copies. 
This is one of several study-discussion programs developed with financial assist- 
ance of The Fund for Adult Education by some of the country’s most eminent 
scholars. These programs are designed to enable small groups of adults, under 
informal auspices, to continue to broaden their knowledge and understanding 
of themselves and their society. 

This series of readings has been prepared for use by informal adult study and 
discussion groups interested in examining their own values by learning more 
about the living patterns of peoples in other cultures—particularly the so-called 
“primitive” peoples of our Northwest Coast, Africa, and the Pacific. 

GREEN, D. A. Cumulative Records in Ohio High Schools. Athens, Ohio: 
Center for Educational Service, College of Education, Ohio University. 1960 
28 pp. $1. This booklet is designed to provide an instrument whereby a school 
might evaluate its existing school records. 

HATCH, W. R. The Experimental College. Washington 25, D. C.: 
Superintendent of Documents. 1960. 16 pp. 15¢. Reports the extent to which 
experimental colleges and programs make use of independent study and new 
approaches to teaching and learning. 

HILL, G. E. The Staff Evaluate the School's Testing Program. Athens, 
Ohio: Center for Educational Service, College of Education, Ohio University. 
1960. 30 pp. $1. Reports the results of study and evaluation of testing pro- 
grams in the Ohio school systems. This booklet contains a copy of the revised 
inventory form. 

——-——— , and D. F. NITZSCHKE. Students and Parents Evaluate the 
School's Guidance Program. Athens, Ohio: Center for Educational Service, 
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College of Education, Ohio University. 1960. 23 pp. $1. A practical guide 
to one aspect of evaluation—the student views of the guidance program. A 
study based on three secondary schools in southern Ohio. 

Invitation to Teaching. Washington 6, D. C.: Publications-Sales, NEA, 
1201 Sixteenth Street, N.W. 1960. 21 pp. 25¢, single copy; 2-9 copies, 10% dis- 
count; 10 or more copies, 20%. An attractive pamphlet about teaching. Today 
there are now 5,089 active FTA clubs with over 159,000 members. About 
12 per cent of these student FTA members are young men. There are FTA 
clubs in every state in the Union and in Puerto Rico. FTA clubs have also 
been organized in some dependent schools in the Canal Zone, Germany, Japan, 
Morocco, and the Virgin Islands. 

Issues Before the 15th General Assembly. New York 19: Taplinger Pub- 
lishing Co., Inc., 119 West 57th Street. 1960. 173 pp. 50¢. Discusses some 
of the issues. 

KEESEE, ELIZABETH. Modern Foreign Languages in the Elementary 
School. Washington, D. C.: Superintendent of Documents. 1960. 70 pp. 
45¢. Describes a variety of teaching techniques and gives examples of types 
of materials that have been developed for use in the elementary school class- 
room. 

KNAUTH, O. D. U.S. Foreign Policy in a Changing World. Washington 
9, D. C.: National Planning Association, 1606 New Hampshire Avenue, N.W 
1960. 80 pp. $1.50. This surveys the pronounced changes the twentieth 
century has wrought in the traditional bases of national power such as military 
strength, geographic location, and size of population. The author points out 
that the altered line-up of power factors calls for new and changed foreign 
policies. The study states that “the most pressing problem of the next decade 
is to find a substitute for the threat of war as an instrument of foreign policy— 
not only for moral or humanitarian reasons, but also on purely practical grounds 
For if mankind is to survive,” it states, “a new basis for diplomacy must be 
evolved; and in seeking this new basis, America should lead the way.” 

Local Color. Washington 6, D. C.: Department of Classroom Teachers, 
National Education Association, 1201 Sixteenth Street, N.W. 1960. 55 pp. 
25¢. Describes 28 outstanding projects carried on by local classroom teachers’ 
associations. 

Magazine Report. Washington 6, D. C.: Division of Press and Radio 
Relations, National Education Association, 1201 Sixteenth Street, N.W. (April- 
June) 1960. 44 pp. $1 or $3.50 per annual subscription for four issues. Con- 
tains digests of articles from national magazines, including news magazines and 
newspaper supplements, published during the period of January 1-March 30, 
1960. 

Mechanical Handling of Materials. Washington 25, D. C.: Superintendent 
of Documents, 1960. 29 pp. 15¢. Safety suggestions. 

Need a Lift? Indianapolis 6: Education and Scholarship Committee, 
National Child Welfare Division, The American Legion, P.O. Box 1055. 1960. 
80 pp. 15¢. Lists and describes career opportunities and educational benefits 
for students who need financial aid to continue their education—mostly aids for 
children of war veterans. 

Opening the Door to Opportunity. Detroit 2: General Motors Corpora- 
tion. 1960. 34 pp. A message to high-school students. 
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LABORATORY AND FIELD STUDIES IN BIOLOGY— 
1960 

sponsored by National Academy of Sciences—National 
Research Council 

A Sourcebook for Secondary Schools designed to develop 
the attitudes and techniques of scientific inquiry 
MATTER, ENERGY, AND CHANGE—1960 
sponsored by Manufacturing Chemists Assn., Inc. 
Classroom program of science explorations for elemen- 
tary school teachers to use in Grades K-6 


EARLY IN 196] 


LIFE SCIENCE: The World of Living Things—1961 
by Davis, Burnett, and Gross 

To acquaint the student in Grade 7 or 8 with plants, 
animals, and himself as a human being 

SCIENCE 3: Discovery and Progress—1961 

by Davis, Burnett, and Gross 

New revision of this basic textbook for the general 
science course in Grade ? 

MODERN EARTH SCIENCE—1961 

by Ramsay and Burckley 

Down-to-earth treatment of all earth sciences for students 
in Junior or Senior High School 

MODERN SPACE SCIENCE—1961 

by Trinklein and Huffer 

Up-to-date exploration of our universe for science- 
minded students in Senior High School 

PHYSICS PROBLEMS—1961 

by Castka and Lefler 

A work-text and sourcebook for the student who is 
seriously interested in physics 
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PACKARD, VANCE. Do Your Dreams Match Your Talents? Chicago 11: 
Science Research Associates, Inc., 259 East Erie Street. 1960. 44 pp. 50¢. 
This illustrated booklet is written to the high-school student. The author chal- 
lenges the “underachiever” to perform in line with his talents. He asks the 
lazy or unmotivated student to meet the challenges of education, to call off his 
quest for security, and to pursue a future not of mediocrity, but of excitement 
and accomplishment. Packard is particularly concerned with the fact that 50 
per cent of the high-school pupils who appear capable of doing college work 
never go on to college. He suggests that there are general attitudes in this 
country which may discourage these students’ “pursuit of excellence.” He cites 
“the fear of getting involved,” “the constant quest for pleasure,” and “the fear 
of showing talent” as some of these attitudes the outstanding student must dis- 
regard if he is to meet fully his potential. According to the author, “dazzling 
brainpower” alone is not enough. The job of matching dreams with talent will 
call for a dedication to ideals, even though they may be unpopular, individuality 
that is strong enough to travel the lonely road, and a sense of purpose that will 
urge the student to aspire to high achievement. 

RUBOTTOM, R. R., JR. International Communism in Latin America. 
Washington 25, D. C.: Superintendent of Documents. 1960. 11 pp. 10¢. 
Discusses the Soviet Union and Communist China’s intensified effort in Latin 
America and examines the fundamentals of our relations with Latin America. 

Scholastic Aptitude Test. Princeton, New Jersey; College Entrance Exam- 
ination Board, c/o Educational Testing Service, Box 592, or Los Angeles 27: 
Box 27896. 1960. 52 pp. This booklet explains to the student why the SAT 
exists, what it is like, who develops it, and how to prepare for it. It also tells 
how the scores are used by colleges and schools and includes samples of the 
various kinds of questions on the SAT. There is also a practice section of 95 
questions similar to those for and in the SAT. 

Science and Your Career. Washington 6, D. C.: National Science Teachers 
Association, 1201 Sixteenth Street, N.W. 1960. 9 pp. 10¢. Presents facts 
about science jobs and their educational requirements. 

Some Films and Film Strips on Recruitment in the Health Field. New 
York 19: National Health Council, 1790 Broadway. 1960. 16 pp. An anno- 
tated list. 

State Laws Regulating Private Employment Agencies. Washington 25, 
D. C.: Bureau of Labor Standards, U.S. Department of Labor. 1960. 124 pp 
Free. A publication presenting a state-by-state summary of the laws regulating 
private employment agencies, as well as a general discussion of the major 
provisions and a brief history of such laws. 

STROM, I. M. Research in Grammar and Usage and Its Implications for 
Teaching Writing. Bloomington, Indiana: Indiana University Bookstore. 1960. 
28 pp. $1.25 per copy; $5 per year for six issues. Outlines significant studies 
conducted during the last 50 years, the cumulative results of which have 
influenced sharply the thinking of the leaders today in the teaching of language 
arts. 

The Student Handbook. Appleton, Wisconsin: Appleton Senior High 
School. 1960. 111 pp. 25¢. A comprehensive guide for the students of the 
Appleton Senior High School. Contains the school calendar; names of Board 
of Education, teachers, and other staff members; information about the opera- 


















For 1961... 
Allyn and Bacon Presents 
These New Editions... 


REFRESHER ARITHMETIC 


Edwin I. Stein « The carefully planned, flexible organization allows 
for individual differences at various gtade levels, and provides maximum 
and minimum materials for modern group methods of instruction. 


ELEMENTARY ALGEBRA 
Edgerton and Carpenter ¢ Revised by Myron R. White « Algebra 


is presented as a natural outgrowth of the student's experiences in 
g 


arithmetic. 


INTERMEDIATE ALGEBRA 


Edgerton and Carpenter « Revised by Myron R. White « This 
intermediate text contains many of the outstanding features of the 
first-year book, including the guided teaching approach and a com- 
plete testing program. 


ADVANCED ALGEBRA 


Edward I. Edgerton and Perry A. Carpenter ¢ Revised by 
Myron R. White ¢ Advanced Algebra puts stress on the functional 
relation of quantities. 


CHEMISTRY—MAN’S SERVANT 


Leonard J. Fliedner and Louis Teichman « Written in a simple, 
direct style that makes it highly suitable in general education programs, 
this chemistry text is organized to permit flexibility of use 
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tion of the school; program of studies; college suggestions, etc. A compendium 
of information—well done. 

Toward Better International Understanding. New York City: Board of 
Education, Publication Sales Office, 110 Livingston Street. 1960. 266 pp. 
$1.50. This manual provides teachers with basic concepts for teaching human 
rights and international understanding. These are graded concepts according 
to the level of comprehension of children from kindergarten through senior 
high school. Teachers will find, too, suggested activities for introducing these 
concepts at proper grade and subject levels as well as sample units, background 
information on the United Nations—the charter, major organs, committees, 
commissions and specialized agencies, member nations, and a survey of some 
problems handled by the United Nations with the action taken in each case. 
The section on “Evaluation for the Teacher” indicates what information, skills, 
attitudes, concepts, and growth in human relations and world understanding 
children should have acquired at each grade level. There are recommendations 
for: classroom activities, approaches to units and lessons, trips, integration with 
various curriculum areas, bibliographies for teachers and pupils, problems and 
questions for study, and audio-visual materials of instruction. The bulletin, in 
addition, contains numerous charts and pictures as well as source material on 
the United States Constitution, Bill of Rights, Declaration of Human Rights, 
and the United Nations Charter. 

WNYE Radio-Television Manual. Brooklyn 1: Board of Education of the 
City of New York, Publication Sales Office, 110 Livingston Street. 1960. 192 
pp. $1. Describes the radio series broadcast from WNYE and FM station 


owned and operated by the Board of Education, New York City, which oper- 
ates from October 3, 1960, to May 26, 1961, from 9:00 a.m. to 3:30 P.M. on 
school days. More than 4,300 radio receivers and public address systems and 
more than 1,200 TV receivers will bring air-borne education into New York 
City schools this scheol year. 

















Todays low-cost way to automate 
your school scheduling is with 


Keysort Data Processing 


For conflict-free class scheduling; for strict 
attendance control and objective grade re- 
porting; for help in drastically reducing 
your school’s clerical work-load—Keysort 
is the data processing system to use. 

The reasons are many. No restrictive 
procedures; minimum training; remarkable 
economy; simplicity of installation and 
operation. 

Keysort, in fact, is the only data process- 
ing system flexible enough to fit your school 
as it stands and as it grows. It is the one 
system adaptable and affordable to schools 





of every size and type. 

With Keysort you use easy-to-handle 
punched cards. Code-notched for rapid 
sorting, they help reduce writing, insure 
greater accuracy. What's more, because 
results are summarized direct, Keysort re- 
duces the office burden. And that means 
you don’t have to turn teachers into clerks. 

Call your nearby Royal McBee Data 
Processing Systems Representative or write 
us at Port Chester, New York—and we will 
be happy to supply you with actual case 
histories from our files. 





ROYAL MCBEE. data processing division 
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HOW TO REDUCE DEATHS AND INJURIES IN DISASTERS 


Natural disasters in schools, such as the plane crash that injured one hundred 
students on the playgrounds of a San Fernando Valley High School; the Chi- 
cago school fire that killed ninety students; the tornado that devastated Kansas 
City school, killing two custodians and a nurse; and the New London, Texas, 
school explosion that killed two hundred children; and many school bus crashes 
are startling evidences of the need for new ideas in instruction and training in 
first aid. Individual injuries also takes its largest proportionate toll on the 
student age group, whether on or off school property. The fact that one out 
of two persons will have an incapacitating injury during a lifetime is proof of 
the need for a combination of instruction and use! 

New tested instructions that correct present confusion through more prac- 
tical management of injured at the site by pre-trained students have been 
devised. The highest medical authorities have approved them. The major 
point of these instructions is prevention of shock due to exposure, the proper 
management and protection of the injured from wind and rain, particularly 
among the seventy-five per cent who are non-dangerously injured . . . and there 
is great danger of death from shock. Immediate care of injured in shock at the 
scene has been overlooked in the majority of disasters. C. G. Johnstone, M.D., 
formerly head of Surgery of Wayne University and a President of the American 
Association of Surgery for Trauma said, “This [mew method] is the most prac- 
tical instruction that I have seen. It tells only what to do, and not so much 
what not to do as some of the manuals.” It does not conflict with the Red Cross 
First Aid textbook, according to the American National Red Cross. Instructions 
that are generally used for first aid instructions in schools are not practical for 
shock because: (a) they are told not to move the injured; (b) seldom are 
blankets at the scene; (c) coats and the average blankets are too small in size 
to protect the victims’ entire body, feet, and legs from wind and rain and to 
give underbody coverage; and (d) an insufficient quantity is on hand. 

Instruction and training for students under this new program is the first step. 
On June 24, 1960, this new method, the Sterner Program and Blanket, was 
approved, for example, by the Board of Superintendents of the Board of Educa- 
tion of the City of New York as an instructional facility. Its success now de- 
pends upon the interest of school principals and physical education teachers, 
however. The cost for each school system is negligible because only one or two 
blankets with instructions and sorting cards attached are required for each 
junior high school each year, for the first year or two. Stockpiling these blankets 
for natural disasters can be gradually accumulated during the third and fourth 
years with fifty-four blankets for each secondary school (and possibly elemen- 
tary schools) with a minimum of 250 blankets for a school system of a medium 
size city. The average disaster claims about this number of injured and dead. 
Blankets can be quickly transferred from schools to the disaster area by pre- 
trained students in cooperation with police and firemen. This will give prac- 
tical immediate care. While this is not enough for a large disaster or bombing 
shelter, it is better than nothing; and it is sufficient for the average natural 
disaster like fires and explosions. 
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SENTINEL ‘thow-to” Science Books*— 


An abundance of material for accelerated 
classroom work and science fair projects. 


Requires ordinary household materials 
and minimum of technical equipment. 


Let's Explore with the Electron.* 4. Bender. Elec- 
trostatics. Electromagnetism. Plating. Resistance. 
Energy from light and heat. 51 projects: Van de 
Graaff generator, electric motor, potato battery, 
electrophorus, telegraph, photo-electric relay, 
thermopile, thermocouple, light compass, etc. 
128 pages, 151 illustrations. 


Let's Explore Chemistry.* V. Feifer. Beginning 
theory. Over 200 safe experiments. Probe magic 
of water, air, acids, bases. Explore new worlds 
of calcium, metals, carbon. Understanding formu- 
las. Atoms, molecules, and nuclear energy. Labo- 
ratory techniques. Simple tests for drugs, syn- 
thetics, adulterations. Chromatography. 128 
pages. 123 illustrations. 


Discover the Stars.* Johnson and Adler. Astron- 
omy made simple. Secrets of sun’s energy. Radio 
Astronomy. Navigation. Calendar. Tides. Make 
your own sextant, sun dial, clinometer, Vanguard 
satellite model. Photograph star trails. Map solar 
system in umbrella. Latitude, Longitude. 152 
pages. 91 illustrations. 


Hunting with the Microscope.* Johnson and 
Bleifeld. How to use scope. Preparing slides, 
stains, cultures. Cells, molds. Tissue regeneration. 
Live blood stream under scope. Photomicrographs 
with your camera. Detecting fingerprints, forgeries 
blood stains, adulterations. 136 pages. 59 illus- 


trations. 


*On selected list of the American Association for the Advancement of Science. 


Send $1.00 for each book to: 


SENTINEL BOOKS PUBLISHERS, Inc. 
112 East 19th Street § New York 3, N.Y. 
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That this program, with products for proper immediate care at the scene and 
transportation of accident victims, is accomplishing its purpose is indicated by 
the growing number of police agencies, fire departments, industrial plants, and 
schools which are stocking either the blanket kit or the stretcher combination or 
both. Representative departments include the public schools of Allentown, 
Penna.; Clifton, N. J.; Yonkers, N. Y.; Rockville Centre, N. Y.; and New York 
City. 

Secondary-school principals desiring to upgrade their first aid, etc. instruc- 
tion programs and to cooperate in the curtailment of unnecessary loss of life or 
disability through a program of immediate care at the scene and transportation 
of injured which has been approved by the American College of Surgeons and 
the American Medical Association for technical exhibit may secure details by 
writing to M. A. Sterner Company, Inc., P.O. Box 88, Forest Hills 75, L. L., 
New York. 



















WHATTA CARD! 


A Virginia teacher a century ago graded pupils as Excellent, Very Good, 
Satisfactory, Pretty Good, Pretty Good Only, Tolerable, Tolerable Only, Poor, 
Very Poor and Miserablel—Wm. and Mary Quarterly 











THE PRICE OF EXCELLENCE 


The Problems and Policies Committee of the American Council on Educa- 
tion has issued its latest statement, “The Price of Excellence.” It is described 
as a report to decision-makers in American higher education. The central theme 
is stated in the following two sentences: “The price of excellence in every 
aspect of higher education is high and inevitably rising. But it is, and will be, 
less than the cost to the American people of settling for the wasteful ineffective- 
ness of educational mediocrity.” Copies are available in reasonable quantities 
without charge from the Publications Division, American Council on Education, 
1785 Massachusetts Avenue, N.W., Washington 6, D. C. 















COLLEGE STUDENT LOANS 


Colleges and universities participating in the National Defense Student Loan 
Program will receive $57.7 million in Federal funds for the 1960-61 academic 
year, U.S. Commissioner of Education Lawrence G. Derthick has announced. 
Approximately 135,000 students have obtained $60 million in loans since the 
program began 18 months ago. 

The Student Loan Program, authorized under Title II of the National De- 
fense Education Act, is designed to encourage and assist able students to con- 
tinue their higher education, who might otherwise have financial difficulty in 
doing so. At present, 1,407 colleges and universities are participating. The 
participating institutions estimated their total loan needs for 1960-61 to be 
$64 million. Of this amount $57.7 million would be provided by the Federal 
Government and $6.3 million by the institutions themselves. 

To ensure that 100 per cent of each institutional request would be met, 
Congress appropriated $14.4 million as a supplement to the $44 million appro- 
priated in the initial budget for the current fiscal year. Of this amount $700,000 
was made available for loans to institutions temporarily unable to contribute to 
the loan fund.—Higher Education and National Affairs 
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JUNIOR-SENIOR HIGH-SCHOOL PROGRAMS 

The faculty of the new Nanuet Junior-Senior High School of fast-growing 
Rockland County, New York, had the unique opportunity of planning from 
scratch their curricular and extracurricular programs. The local Board of Edu- 
cation, with approval of the voters and the New York State Department of 
Education, officially launched the educational phase of the project in Septem- 
ber of 1959 by opening a completely new building. Grades 7-10 were housed 
then with the intent of adding a grade a year with the first graduating class 
in June of 1962. 

The primary aim of the faculty in planning the extracurricular program was 
to secure from the administration approval for a plan tnique among schools of 
this area. The basis of this idea was the feeling that the extracurricular, includ- 
ing intramurals, should be scheduled entirely separate from both curricular 
and interscholastic activities. The plan proposed and approved saw an eight- 
period day beginning at 8:00 a.m. and ending at 2:35 p.m. followed by an 
extracurricular period from 2:45 to 3:30. Five of the six buses making the 
morning trip retum at 2:45 to carry students not interested in any of the 
activities or athletics scheduled for that day. Three buses leave at 3:30. This 
system eliminates the disinterested student, the bane of teachers when activity 
periods are sandwiched in the regular school day, and it frees teachers to con- 
centrate on students who are interested enough to want to stay in school when 
they don’t have to. Nor are interscholastic athletics allowed to interfere, as 
organized team practice may not begin until 3:30. Activities scheduled at this 
time include groups like photography and gymnastics, debate, publications, 
dramatics, orchestra, and student council. In addition, the faculty runs an 
extra-help period for students who may have fallen behind because of illness 
or other reasons; a detention hall for miscreants; and faculty committees and 
department meetings. The library is open daily at this time. 

Assemblies, class and home-room meetings, and release time for religious 
education are provided for during the regular school day by shortening the 
morning classes on Friday and the afternoon classes on Tuesday. After a year 
of operation the idea appears to enjoy student, faculty, and community support. 
Current planning visualizes its continued use. 


AMERICAN DOCUMENTS AND HISTORICAL RECORDINGS 

Preamble to the United Nations Charter, Woodrow Wilson's “Fourteen 
Points,” Northwest Ordinance (1787) and The Missouri Compromise have been 
added to the series of Enrichment Documentary Records. In this new series, 
important American documents are presented in a most original manner. Listen- 
ers, by hearing the opinions and feelings of important national leaders, and 
pertinent folk music of the day, are transplanted back to the historical period 
out of which each document grew before the document itself is presented. 
Salient points of each document are explained in easy-to-understand language 
before the official language of the document is read by a fine professional. The 
end of each recording relates some important historical events which followed 
as a result of the document. Also, four more important events which built 
America now are available in the Enrichment Landmark Records series. Now 
young people can hear forty of their favorite Landmark Books come alive via 
spoken word dramatization. These new releases are: The Swamp Fox of the 
Revolution, Custer’s Last Stand, Andrew Carnegie and the Age of Steel, and 
America’s First World War—all based on Landmark books. Each of these 8 
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SCIENCE 
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records is non-breakable, 12 inch, and 33% rpm. The retail price is $5.95 
each. The school and library price is $5.29. 

Leads to Listening are supplied free with each record. These guides give 
background material, specific “quickie” and “thinking” questions, and follow-up 
activities. Teachers and librarians find that the records motivate good reading 
in addition to portraying American heritage to young people. Teachers use 
them mostly at the upper elementary and junior high-school levels. They also 
are effective with “reluctant learners” at the high-school level. All four of the 
records and others may be secured on loan for evaluation and preview. For 
copies and complete information write to: Enrichment Teaching Materials, 246 
Fifth Avenue, New York 1, New York. 


OUR 50TH STATE REPORTS 


Walton M. Gordon, Superintendent of Schools in Hawaii, has issued an 
attractive Annual report for 1959-60 as its first state report. This report, entitled 
Aloha State Schools, is composed of 32 pages (8%” x 11”) of attractive pictures 
and interesting articles on the schools and their 140,000 children in the four 
districts—Oahu, Maui, Hawaii, and Kauai. Herein are discussed such items as 
its population increase, school building, community service, teachers, classroom 
instruction, health service, vocational education, adult education, and many 
other phases of education. Hawaii has 58 secondary schools with 53,628 stu- 
dents taught by 1,710 teachers. Approximately 80% of first-grade enrollment 
continue their education until graduation from high school. In June 1960, there 
were 6,283 seniors graduated from 29 high schools. Of this group, 60% 


planned to continue their schooling. 


A JUVENILE DELINQUENCY PROJECT 


A technique whereby juvenile delinquents help rehabilitate themselves will 
be extended in New Jersey and in Louisville, Kentucky, with the aid of a 
$280,000 appropriation announced by the Ford Foundation. It is known as 
the Highfields Approach because it was pioneered at the Highfields Residential 
Group Center in Hopewell, New Jersey. The key to the technique is “guided 
group interaction,” in which the delinquent-youth group exerts pressure on its 
own members toward constructive behavior and itself judges whether a boy 
has improved enough to be released. This appropriation will assist experiments 
by New Jersey’s Department of Institutions and Agencies and the Juvenile 
Court of Jefferson County, Kentucky, to test the approach in different settings. 

Other main actions announced by the Foundation today in the field of 
juvenile delinquency are grants totaling $140,000 to 25 institutions for research 
on juvenile-delinquency control by 56 younger scholars and an appropriation of 
$700,000 for research and action projects on juvenile delinquency. 

“If the Highfields approach to the rehabilitation of adolescent delinquent 
boys can be confirmed in other settings, this technique will represent an impor- 
tant advance in the field of juvenile corrections,” said David R. Hunter, pro- 
gram associate in charge of the Foundation’s Youth Development program 
“Most rehabilitative programs at correctional institutions have very poor records 
of success. The majority of boys who have spent time at such an institution— 
even a good one—get into trouble again. On the other hand, follow-up studies 
of boys who have received rehabilitative treatment under the Highfields method 
reveal a relatively low rate of recidivism.” 





Enrich your courses with the 


Oo ANN ARBOR SCIENCE LIBRARY 


These books will provide collateral reading for science 
students in high schools and in beginning college courses 
*—Metropolitan Detroit Science Review 


Assigned readings in the Ann Arbor Science Library will enrich your 
present science courses. Each volume is designed to stimulate the interest 
of the serious student and encourage a life of scientific research and dis- 
covery. The Ann Arbor Science Library belongs in every high school where 
it can be used over and over again by the student who needs these books 


to develop his budding scientific career. 


All volumes in the Ann Arbor Science Library are eligible for purchase 
under the provisions of the National Defense Education Act. 


ANIMAL CAMOUFLAGE 
By Adolf Portmann 


112 pages 101 illus. 
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By Karl Stumpff 

192 pages 57 illus. 
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By Oscar and Katharina 
Heinroth 

176 pages 104 illus... .$5.00 


EBB AND FLOW: THE TIDES 
OF EARTH, AIR, & WATER 
By Albert Defant 

124 pages 64 illus $4.00 
THE SENSES 

By Wolfgang von Budden- 

brock 
168 pages 55 illus 
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$5.00 


THE STARS ; 
By W. Kruse and W. Dieck- 
voss 


208 pages 106 illus. 


THE ANTS 
By Wilhelm Goetsch 


176 pages 76 illus. 


LIGHT: VISIBLE AND 
INVISIBLE 

By Eduard Ruechardt 

208 pages 137 illus. . .$4.50 


$5.00 


$4.50 


VIRUS 
By Wolfhard Weidel 
160 pages 27 illus 


$4.50 
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160 pages 76 illus... . .$5.00 
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CIVIL WAR CENTENNIAL MAP 

The commemoration of the Ciyil War Centennial officially begins in January 
1961 and will continue for more than four years until May 1965. In connection 
with the Centennial, Americana House, 18 East Chestnut Street, Chicago 11, 
Illinois, has created a special pictorial Civil War Map. This full-color map is 
available at $1.50 per copy. It is a beautiful reproduction; it is accurate and 
authentic. The map is 41” x 28” in size. It shows the important battle scenes 
and contains an accurate chronology of dates, battles, and weapons of Amer- 
ica’s historic conflict. 


SCHEDULING AND GUIDANCE IN LESS TIME 


School administrators in the Midwest area are finding that the use of a 
punch-card system with the distinctive personalized feature of being designed 
specifically for their individual school is cutting in half the time and effort 
usually spent on class scheduling and elimination of conflicts, identification of 
the student's individual abilities and profile with his program, and integrating 
and coordinating the school’s class and activity program for the present and 
future. This punch-card sorting system, known as the E-Z Does It Education 
Punch Card Systems has been developed and perfected over a continuous period 
of years since 1946 by Robert H. Whitnall, Principal of the Beaver Dam Senior 
High School, Beaver Dam, Wisconsin. The system was originally developed 
for use in his own school. Broader and more varied use of E-Z Does It Systems 
includes a teacher personnel card for use by administrators in studying creden- 
tials for selection of new teachers and putting to better use the abilities of 
regular teachers. For information about this system write to Managment Forms, 
Inc., Educational Division, Box 248, Madison 1, Wisconsin 


ADVANCED PLACEMENT PROGRAM ESTABLISHED 


The University of Washington now grants credit and/or advanced placement 
to those students whose performance in the Advanced Placement Program of 
the College Entrance Examination Board shows that they merit such placement. 
The department or school in whose subject area a student has taken an Ad- 
vanced Placement examination will determine whether the student shall receive 
credit and/or advanced placement. The student’s creditials, including his Col- 
lege Entrance Examination Board Advanced Placément test and the national 
standard grade which he has received, a syllabus of the course which the stu- 
dent has taken, and the recommendation of his teacher will be made available 
to the department or school concerned. Grading of the advanced placement 
tests is done by the College Entrance Examination Board on a 5-point basis 
Final interpretation of the score and of the student's ability to undertake ad- 
vanced work will be made by the department and school upon receipt of the 
examination score and other credentials.—The University of Washington 


FOR DISHONESTY, SOME GOOD ANSWERS 
While others sit around deploring high-school cheating, Seventeen editors 
(reported in October 1960 issue) have sallied forth into corridors to do some- 
thing about it. The resulting feature, “Classroom Cheating: Who's to Blame,” 
is revealing and realistic. Teens in interviews pointed to parental and college 
pressures, society's moral hypocrisy, etc., but agreed with educators on the 
major factor: it all depends on the teacher. And there lies the hope. Examples 
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show that honor systems help, too, when students and teachers cooperate to 
minimize temptations. There are two accompanying lists of ideas, for students 
and faculty. Altogether, it’s a valuable guide to action for guidance counselors, 
Honor Society chapters, and student councils. This article is the latest in- 
volving NEA-Magazine Publishers Association cooperation. NEA, as consultant 
during the researching of the story, brought together an educator panel to 
reflect opinion from across the United States, and to weigh the validity of 
Seventeen’s student data. This practice aids magazines and helps to produce 
responsible coverage that schoolmen can trust and put to use.—Education Scope 


ENGLISH LESSONS AIDS 


The Jamaica High School, 168th Street and Gothic Drive, Jamaica 32, New 
York, has prepared a set of Uniform Lessons, which it uses in the English 
Department for the opening weeks of the term. They are used to start the 
term off smoothly, and to take care of all possible class changes. For the past 
five years the school has found these extremely useful with changes at least 
once a term. This set was prepared by Perry Birmbaum of the Jamaica High 
School and is available upon request for fifty cents per set, to pay for postage 
and the paper. 


KEEPING UP ON RESEARCH 

The American Educational Research Association, a division of the National 
Education Association, has prepared a very useful book, the Encyclopedia of 
Educational Research (Macmillan 1960, $25) which is the third edition of a 
work under the same title edited by Professor Walter S. Monroe of the Uni- 
versity of Illinois. To study any area—science, mathematics, modern foreign 
languages, activities, health, or any other field—read the rather long article, pick 
up what you think important, and apply it to your local situation. 

In McKeesport, Pennsylvania, the Director of Curriculum has mimeographed 
briefs of studies for teachers and PTA meetings. The supply is now exhausted, 
but if there is sufficient demand, he will be glad to supply copies at the regular 
educational postage rate—9 cents for the first half pound, and 5 cents for each 
additional pound. Address: Howard C. McElroy, Director of Curriculum, Shaw 
Avenue Building, McKeesport, Pennsylvania. Allow three studies per pound 
The following can be run off from stencils in Mr. McElroy’s office: Arithmetic; 
Communication Arts; Foreign Language; The Montessori Method in the Junior 
High School, Junior High-School Science; Reading; and Social Studies. 


A STUDENT'S MAGAZINE IN RUSSIAN 


Student, “The Student’s Russian Monthly” is a new magazine primarily de 
signed for the student of the Russian language. In recent years tremendous 
emphasis has been placed upon an increased study of Russian and, as a conse 
quence, the number of those now actively studying in this vital field has greatly 
expanded. Unfortunately, the availability of interesting and suitable material 
to assist the student, and thereby his instructor, has not kept pace with the 
augmented study of this important language. Student proposes to fulfill this 
need by publishing in Russian a monthly which will present to the student 
interesting and-appealing articles on Russian history, art, literature, and science, 
together with articles of a more general nature. These articles will be written 
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WEEKLY SCIENCE NEWSPAPERS 
FOR AMERICA’S CLASSROOMS 


SCIENCE AND MATH WEEKLY 
a 12-page weekly newspaper for grades 9-12, 


especially written for biology, chemistry, 
physics and math classes. Major news articles 
in each subject every week, plus 

features in the other sciences. 50c per student, 


per semester in class orders. 


CURRENT SCIENCE 


an 8-page weekly newspaper for grades 7-9, 
designed for general science classes, 
complete with major news articles, features, 
news shorts, experiments and activities, 
quizzes, exercises and tests. Just 35c per student, 


per semester in class orders. 


FREE desk copy of each issue and Teacher’s 


Editions with class orders for either newspaper. 


Order from AMERICAN EDUCATION PUBLICATIONS 


Education Center, Columbus 16, Ohio 
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on the beginning, intermediate, and more advanced levels of language achieve- 
ment. Each section will be closely supervised by an experienced Russian lan- 
guage instructor. Such supervisicn will insure the attainment of their goal. 
This magazine will not espouse or propagate any political doctrine whatsoever. 
Its only purpose is to increase the student’s knowledge of the Russian language 
and culture. A subscription for this magazine for 12 months costs $5.50. A 
nine-month subscription can be secured for $4 each with a 15% discount on 
10 or more subscriptions. Address orders to: Student, Inc., P.O. Box 1627, 
Washington 13, D. C. 


SEMINAR STUDY OF EDUCATION IN NORTHWESTERN EUROPE 


For the past five years the Comparative Education Society has sponsored 
Comparative Education seminars and field studies abroad. These have been 
intensive firsthand studies of educational institutions as they operate in the 
larger cultural milieu. In 1960 the seminars were in the USSR; in 1959, Japan- 
Korea; in 1958, USSR; in 1957, South America; and in 1956, Europe. This 
year, 1961, the countries elected are Denmark, Germany, Holland, and Belgium. 
The dates are August 12 to September 16. Experience of past years indicates 
that college presidents and deans are willing to excuse faculty members a few 
days early from summer teaching or to permit them to return several days 
late for the opening of the fall term. Since schools open early in these coun- 
tries, there will be many opportunities to visit classes. As an added feature, 
there will be an international conference on Comparative Education at the 
University of Ghent, Belgium, from September 12 through the 15th. 

The final cost of participation in the program has not yet been determined 
but the preliminary estimate is about $900. This will include trans-Atlantic 
transportation of jet economy class, tourist flights throughout Europe, transfers 
to and from airports, basic tips, twin-bedded rooms, seminar lectures and other 
scheduled programs. It does not include local transportation, meals, other 
items of a special nature, passport and visa fees. 

Participation in the program is open to anyone interested in the international 
character of education. Since the Society will hold its annual international 
meeting in conjunction with the International Conference on Comparative Edu- 
cation, those who attend may deduct their basic expenses from their income 
tax. The Comparative Education Society and Phi Delta Kappa invite all inter- 
ested persons to send their inquiries to Dr. Gerald H. Read, Secretary-Treasurer, 
Comparative Education Society, Kent State University, Kent, Ohio. 


SUMMER FELLOWSHIPS 

As one means of improving the teaching of science and mathematics in Amer- 
ican secondary schools, the National Science Foundation plans to award on 
March 15, 1961, several hundred Summer Fellowships to Secondary-School 
Teachers of Science and Mathematics. These are intended to help individuals 
improve their competence and effectiveness as teachers of science and mathe- 
matics. These fellowships will be awarded to support individually planned 
programs of study in the mathematical, physical, and biological sciences at a 
level that is acceptable by the fellowship institution toward an advanced degree 
in any of these subject-matter disciplines. It is not necessary that the Fellow 
be pursuing a course of study leading to an advanced degree in science; it is 
necessary only that his studies be at that level. 
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BETTER INSTRUCTION-USE . . . REDUCES DEATHS, CRIPPLINGS 


8 WAY STERNER CELULOSE BLANKET* KIT 





a. INSTRUCTIONS* and USE for Physical Education students. Proper 
management of injured in immediate care. The most practical 
surgeons say. For SINGLE-OVERLOAD-NATURAL SCHOOL 
DISASTERS and ACCIDENTS. 


- SORTING CARDS* substitute order for panic. 
HEAD SHAWL* protects face from wind and rain. 
. READYTIE SPLINT* 

READYTIE HEAD BANDAGE or SLING* 
RAIN-DIRTPROOF CONTAINER 

PENCIL 


emeange 


For shock prevention, hemorrhage, arm-leg fracture to reduce deaths, 
cripplings, hospital time. Non-profit to schools. U.S.O.C.D.M. Matching 
Funds for Training; and Medical use, if locally justified. 


Twice warmer in wind and rain than Army blankets; 75% as warm in 
cold, still air by military tests. Flame, rain, windproof . . . non-deteriorat- 
ing in storage for 8 years. Forms a cacoon. 


Used by Allentown, Clifton, Yonkers public schools. Approved by New 


York City Board of Superintendents as Instructional Facility for Physical 
Education, and purchased. 


Inventor and manufacturer. Patented* and Copyrights*.. ©) 1960. 
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Applications may be submitted by any individual who (a) is a citizen or 
national of the United States as of March 1, 1961, (b) now teaches in a 
secondary school in the United States, its Territories or possessions, or in a sec- 
ondary school conducted elsewhere for the benefit of United States citizens, (c) 
will have had by July 1, 1961, not less than three years of experience as a full- 
time secondary-school teacher, (d) normally teaches during each school year 
at least one class in either science or mathematics in a secondary school, (e) 
holds a baccalaureate degree or its equivalent, and (f) intends to continue 
teaching. 

Stipends will be computed at the rate of $75 per week for each week of 
tenure. Fellows will normally be provided an allowance of an additional $15 
per week for each dependent. An allowance to aid in defraying costs of travel 
of the Fellow to his fellowship institution and return will normally be available. 
The travel allowance will be computed at the rate of eight cents per mile but 
may not exceed $80 in any one summer. Tuition and certain fees assessed and 
collected from individuals whose academic standing is similar to that of the 
Fellow will be paid by the Foundation to each Fellows’ institution. 

Application materials may be obtained by addressing a request to: Secondary 
School Fellowships, American Association for the Advancement of Science, 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. Completed materials 
must be received by the Association not later than January 6, 1961. 


JOURNALISM FELLOWSHIPS 


Tht Newspaper Fund, for the third year, is offering fellowships to high-school 
teachers who wish to improve their professional knowledge of journalism. The 
fellowships provide summer study during 1961 for teachers who have journalism 
responsibilities in public, private, or parochial high schools. Junior college 
teachers with similar responsibilities may also apply. The program is supported 
by grants from The Wall Street Journal. It is designed to encourage better 
teaching of journalism, to improve the quality of school newspapers, and to 
point out career opportunities that are available in journalism for talented 
young people. 

Two types of journalism study are provided by the grants. One offers a full 
summer's study at a university of the applicant's choice. The other provides 
specialized seminar training designed particularly for the high-school journalism 
teacher or school newspaper adviser and carries graduate credit. More than 
550 teachers in the United States have studied under Newspaper Fund Fellow- 
ships during the last two years. Further information and applicaté®n forms for 
1961 Fellowships may be obtained by writing Don Carter, Executive Director, 
The Newspaper Fund, Inc., Room 2700, 48 Wall Street, New York 5, New York. 


SHELL FELLOWSHIPS 


Shell Merit Fellowships are supported at Stanford University by the Shell 
Companies Foundation, Incorporated, and the Shell Oil Company of Canada, 
Limited, to help improve instruction in high-school chemistry, physics, and 
mathematics and, at the same time, to recognize meritorious teachers in these 
fields. Fellowships have been reserved for qualified applicants in every state 
west of the Mississippi River, Alaska, Hawaii, and the provinces of western 
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illustrated index glossary $5.50 
t THIS IS THE ESSENTIAL HANDBOOK for language teachers and school 


administrators who want to learn how to use effectively the electronic 
classroom for moderr language teaching; also for those who have in- 
stalled or plan to install a language laboratory. 


This book, the result of many seminars in which more than 2,000 
teachers, school administrators, and state board of education officials 
participated, covers in simple terms a common-sense approach to the 
modern electronic classroom. 
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Canada. These summer fellowships provide for full tuition, fees, board and 
lodging in University facilities; a transportation allowance (which cannot ex- 
ceed a round trip total of $150), and a stipend of $500 to compensate partially 
for salary that might have been earned during the summer. An allowance is also 
made for the purchase of textbooks. Applications should be filed as soon as 
possible. All forms, recommendations, and transcripts must be received at the 
School of Education by January 4, 1961. Those selected to receive fellowships 
and the several alternates will be notified by February 6. For full particulars 
write to Dr. Paul De Hart Hurd, Coordinator, Shell Merit Fellowship Program, 
School of Education, Stanford University, Stanford, California. 


NEW HOME ECONOMICS FILMSTRIP 


A new filmstrip, which tells the story of home economics—what it is, what 
it seeks to accomplish, and why it is essential—is now available from the Pills- 
bury Company. It has been planned as a basic public information aid for the 
home economics profession. This filmstrip, Education in Essentials—The Story 
of Home Economics in Our Schools is in full-color and sound. It is co-sponsored 
by the American Home Economics Association and the Pillsbury Company. 
It is intended to help the teacher or other home economist explain the con- 
tribution made by home economics education and the need for it by young 
women whether or not they will go to college. It is designed especially for 
viewing by school administrators, vocational counselors, curriculum specialists, 
teachers, and, most especially, by parents and students. 

The filmstrip presents a typical school board meeting in New-Town, U.S.A., 
which is considering plans for a new high school. There is heated discus- 
sion of why home economics is essential and its place in our schools. Through 
this dramatic device, the filmstrip explains the contribution of home economics 
to the total education of young women in both high school and college. Pro- 
fessional home economics careers are also explored. 


NEW CATALOGS OF EDUCATIONAL FILMS 


The Audio-Visual Center, Indiana University, now has available two new 
subject area catalogs of educational films to supplement the 1960 Catalog of 
Educational Motion Pictures. The subject matter areas are Teacher Education 
and Language Arts and Literature. The catalogs may be obtained by writing 
to the Circulation Department, Audio-Visual Center, Indiana University, 
Bloomington, Indiana. Films for Teacher Education is a 117 page catalog 
containing essential information on 566 films useful in both pre-service and 
in-service teacher education programs. The films are classified under 33 sepa- 
rate subject headings. Language Arts and Literature is a catalog of films for 
junior and senior high-school English classes. It contains a brief descriptive 
index of 537 titles with a subject heading and grade level index. The films are 
presented alphabetically giving such information as rental rates, running time, 
and physical characteristics. 

These catalogs are complementary to the 1U 1960 Catalog of Educational 
Motion Pictures which gives more complete film descriptions. The catalogs 
will be supplemented by monthly subject area film bulletins and yearly supple- 
ments also available from the Circulation Department, Audio-Visual Center, 
Indiana University. 
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All booklets quolify for 
purchase with Netionol 
Defense Education Act 
funds. 


Twelve 
Sets, Sentences, and Operations 
The Pythegersan Theorem 
Invitation te Mathematics 
Understanding Numeration Systems 


WY, a WS OMY Po Ee 
ON YOUR OWN’ 





A new series of booklets to 
enrich or supplement your 
mathematics program 


by DONOVAN A. JOHNSON 
and WILLIAM H. GLENN 


Here is welcome material for any teacher who wishes 
to broaden the mathematical horizons of his students. 
These concepts, instructions, and exercises in modern 
mathematics are not obtainable in regular courses of 
study. 

EXPLORING MATHEMATICS ON YOUR OWN 
booklets may be used as part of the basic high school 
mathematics course under study or as enrichment ma- 
terial. Any average high school mathematics student 
will benefit from their use, and many booklets may be 
used by talented junior high school students. 

The text and the development of instruction is such 
that students can read the material on their own and 
extract the teaching, or the instructor can teach to the 
class from his booklet and have the students follow with 
their copies. 

Since many teachers will not find a need for every 
booklet in the series, and may need more of some than 
of others, EXPLORING MATHEMATICS ON YOUR 
OWN booklets are available in single titles. All booklets 
are moderately priced and it is advisable for each stu- 
dent to have his own copy. 


Booklets in This Series 

Fun with Mathematics Shert Cuts in Computing*® 

Number Patterns The World of Measurement® 

Topology—the Rubber-Sheet Geometry Adventures in Graphing® 

The World of Statistics* All About Computing Devices® 
*In preparation 
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LEARNING TO LOOK 


This is a sound filmstrip series in color by McClellan Cole. It includes art, 
language arts, and nature study for the elementary and secondary schools. A 
teaching unit consisting of six (6) 33-frame color filmstrips, a 12” LP vinyl 
record, and a teachers’ guide. Suggested uses are in: art appreciation, drawing, 
design, color harmony, creative expression, writing, poetry, speech, nature 
study, botany, and conservation. A record (narration against a music back- 
ground) has both audible and inaudible frame advance tones, and three clearly 
separated bands on each side, one for each of the six titles: Trees; Lumber; 
Plants; Desert Flowers; Desert Textures; and Desert Soil, Sand, and Stone. 
The complete set is available for $36.50; single filmstrips for $5.50, and single 
record for $5.00. For complete information write to Filmscope Inc., Box 397, 
Sierra Madre, California. 


HIGH SCHOOL GETS ADVICE 


A committee of six parents, six students, and four teachers meets each 
month with Principal Mark A. Boyer, at the Senior High School, University 
City, Missouri, to evaluate school policies and procedures. The group makes 
suggestions for improvements in the program at the school. Among the proj- 
ects that resulted from proposals of the Advisory Committee are: “The News 
Letter,” homogeneous grouping of student advisories, and the “big sister plan” 
of the Girls’ Athletic Association. “The Committee gives us three points of 
view on school problems,” Dr. Boyer explained. “We have no planned agenda. 
Problems are studied when committee members express concern.” 


GUIDANCE SERVICES 


The Guidance Department of Winchester, Massachusetts, Public School 
System has prepared an attractive 16-page (5%” x 7” wide) booklet, Looking 
Ahead—A Guide for Students. This booklet describes the services of the de- 
partment and discusses such topics as: “Understanding Yourself,” “Getting To 
Know You,” “Mapping Your Education,” “Planning for Scholarship Aid,” 
“Square Pegs—Square Holes,” “It’s Your Decision,” “Your Planning Timetable,” 
etc. 

The Newark, New Jersey, Public School System prepared printed material 
on college information. Herein are included suggestions on “How To Study,” 
on “Steps to College,” and “Are You on the Fence?” In the “Study” pamphlet 
are ten items on why the student should study; twenty-five hints on when, 
where, and how to study; and six sources of additional information on study. 
In the “College” pamphlet, the student is given a seven-step outline of pre- 
college procedures; twelve things the student should consider in the wise 
choice of a college; five factors that generally form the basis of admission to 
college; fourteen items considered by colleges in choosing their students; a 
classification of colleges under seven types; and four suggestions on how to 
visit colleges as preparatory to making a choice of college. The pamphlet on 
“Are You on the Fence?” contains information on why a student should com- 
plete his high-school education. In addition to information on the value of an 
education, the pamphiet gives suggestions on part-time work, how to obtain 
working papers, and the legal age requirement for working papers, and a 
schedule of the time the Bureau of Attendance is open. A pupil cannot apply 
during school hours. 





























SCIENCE LESSONS THAT 
PUPILS NEVER FORGET... 


‘Ta pedagogical gentleman shown above is ob- 
viously getting a charge out of his work. That's 
because he's demonstrating to his elementary science 
students the use of DY NATRON, one of the unique 
‘Portable Laboratories” obtained by his school 
from the Science Materials Center 

A versatile classroom tool for drematizing the 
basic concepts of electronics and atomic structure, 
DYNATRON is among the many Sciente Materials 
Center teaching aids for primary and secondary 
school use—produced and tested in consultation 
with leading educators and scientists. Each of these 
“Portable Laboratories” is acc _.., nied by a lucid, 
illustrated manual of theoretical background and 
instructions for as many as 125 rewarding classroom 
experiments and special projects 

Among the numerous areas of science which 
may be explored with currently available Science 
Materials Center equipment are: physics of light 
and color; magnetism and static electricity; mathe- 
matics and computer circuitry; microscopy; 
elementary principles of friction, gravity and space 
science. These and many other teaching and moti- 
vational aids are described in our illustrated catalog, 
available on request; write Dept. M-123 


Among the Designers of Science Materials Center 
“PORTABLE LABORATORIES” 


OR. PAUL BLACKWOOD 
Specialist in science, U. S. Office of Education 
PROF. VICTOR GREULACH 
University of North Carolina 
LEO Gross 
Radio-isotope physicist, Beth israel Hospital, N.Y. C 
OR. ALAN HOLDEN 
Crystaliographer, Beli Telephone Laboratories 
HARRY MILGROM 
Supervisor of Science, N.Y.C. Elementary Schools 
OR. NORMAN MOLOMUT 
Oirector, Waldemar Medica! Research Foundation 
SAMUEL POOGOR 
National Bureau of Standards 

The testing and development program of 

the Science Materials Center is directed by 

HY RUCHLIS, former president of 
the New York Federation of Science Teachers 





HOW TO USE FEDERAL 
GRANTS TO PURCHASE 
SCIENCE-TEACHING AIDS 
A booklet of complete instructions on ap- 
plying funds under Title 3—National Defense 
Education Act to purchase of science ma- 
terials will be sent along with your free 

Science Materials Center catalog 
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GUIDANCE AIDS 


How to establish an effective and meaningful high-school Freshman orienta- 
tion program is the subject of the first of a series of five Special Guidance 
Reports being distributed this year as part of the Guidance Service Subscription 
published by Science Research Associates. The first report is entitled An 
Effective Orientation Program for Freshmen. Each of the five special reports, 
to be distributed throughout the 1960-61 school year, will present a new ap- 
proach for meeting a particularly difficult guidance problem. Each report is 
written by the school official who developed the idea and successfully adapted 
it to his own situation. The reports provide enough information to enable 
other guidance counselors to adapt the suggestions to their own needs. 

This year’s Guidance Service Subscription also includes a monthly Research 
Report, dealing with current developments in education, guidance, and coun- 
seling. The September report, entitled “Clarification of Guidance and the 
Counselor’s Role,” discusses recent studies in counseling, new approaches to 
guidance, and factors that influence the counselor’s job. 

Individual copies of either the research report or the Special Guidance Report 
are available free upon request as long as the supply lasts, but request mailing 
lists for the two series are not maintained. Requests should specify the title 
of the report desired, and should be directed to the Guidance Services Depart- 
ment, Science Research Associates, 259 East Erie Street, Chicago 11, Illinois. 


CONFERENCE FOR COUNSELORS 

The New York State Counselors Association will hold a Conference in 
Rochester, New York, April 20-22, 1961. The conference theme is Directions, 
Developments, Dimensions (3-D). The 3-D program has been designed so 
that interested persons may have time to see educational films, go on tours, 
visit places in Rochester, and still attend meetings. Following the 3-D theme, 
there will be three concurrent meetings for each period, each meeting exploring 
a different dimension. Speakers or participants will be nationally known ex- 
perts in their fields. For additional information write to Alfred Stiller, Monroe 
High School, Rochester 7, New York. 


DRIVER EDUCATION 


More than $480,000 was contributed by General Motors toward the driver 
education program in the nation’s schools during the 1959-60 school year. 
Under GM's driver training assistance plan, dealers are given an allowance for 
each new automobile loaned to schools for driver training. This allowance helps 
dealers defray vehicle maintenance and reconditioning costs. GM _ dealers 
representing Chevrolet, Pontiac, Oldsmobile, and Buick divisions loaned 3,800 
new cars to high schools over the country during the 1959-60 school year. 
Since GM pioneered the allowance plan in 1955, the company’s contributions 
to dealers total more than $2,700,000. Some 21,500 cars have been made 
available for driver education. GM conducts many other activities in support 
of high-school driver education. These include broad distribution of films, 
booklets, charts, and other training aids. Early this year a new magazine, 
American Youth, edited especially for teenagers with particular emphasis on 
safe driving practices, was introduced by General Motors. It is being sent free 
every other month to newly licensed young drivers at their homes. 











FOR PEACE OF MIND DURING 
STUDENT AND FACULTY TRIPS 


NSTIS is privileged to be the nation's leading 
nny Ae specialist in the field of educational group 
= 0, travel insurance—serving secondary schools in 

= 42 states and the District of Columbia during all 


NH types of trips to places throughout the world. 
Details inside front cover of this BULLETIN 
For additional information, please complete blanks below and mail to: 


NATIONAL STUDENT TOUR INSURANCE SERVICE 
416 TOWER BUILDING + WASHINGTON 5, D. C. 


NAME TITLE 
NAME OF SCHOOL (or group) 


ADDRESS __ STATE 
[) Please check if planning a trip to Washington, D. C. 








9 . 
Experimental Equipment geared to today’s needs—Projects designed for the advanced student 
00,000 VOLT GENERATOR KIT—These kits consist of material for a 36” high 
$00,000 volt generator together with drawings and directions for assembly. Kit 
includes belt pulleys, ball bearings, shafts, plastic tube, 14” aluminum oblate with 
re-entry hole, and aluminum frame. All machine work is completed, all handwork 
has been omitted to cut costs 
Weight 25 Ibs. Price: $37.50 Post Paid, Buffalo, N. Y 
200,000 Voit Electrostatic Generator (Van de Graff Type) 
Specifications—Height: 17 inches; Diameter: 7 inches; Potential: 200,000 volts; 
Current: 1.5 to 2.5 microamp.; Humidity range: 0 to 90° relative humidity; 
Service life: over 1,000 operating hours; Motor: 110 volt 60 cycle A.C.; Insulating 
column: Unbreakable vinyl! chloride plastic; Metal parts: Base, housing, frame and 
charge collector are aluminum; Bearings: Oil impregnated bronze: Weight: 5 Ibs 
Price: Fully assembled Post Paid $39.50 
Kit form which can be assembled with pliers 
and screw driver Post Paid $24.50 
500,000 VOLT GENERATOR — These units are similar to the above in appearance 
but are 36” high, deliver 12 microamp., and have ball bearing motors and pulleys 
They are warranted for 2,000 operating hours or 5 years. Other models to 1,000,000V 
Price: Fully assembled $128.00 F.O.B. Buffalo, N. Y. 
VACUUM EQUIPMENT—Mech. pumps for pressure range 1 Atmosphere down to 150 microns. 
$34.50 
Diffusion pumps for pressure from 1 mm. Hg. down to .01 microns. $16.00 
McLeod Gauges for range 1 micron to 1000 microns $14.00 
STROBOSCOPE— Motor driven shutter type. Useful for be ~*y 3 9 observation. Outline of 
experiments included. Price P.P. assembled: $17, kit: $7.50 
PUMP PLATES—Neoprene molded to aluminum—valve and hose connection % lighter than 
competitive cast iron models. 2” x 12”—$21 8” x 8°—$14 
BELL JARS —Heavy wall Lucite —safe —-convenient —light-weight. 
9%" 1.D., 12” high—$75.00 6‘»” L.D., 12” high—$21.00 5” 1L.D., 9” high— $17.00 
ST. LOUIS MOTORS Sturdy —improved model— uses bar magnets or more powerful horse shoe. 
May be interchangeably used as shunt or series motor and AC or DC generator. Economy model 
unpolished, unpainted, minor non-functionai defects. 7.00 
Deluxe classroom model $9.00 
AC armature fitted with slip rings: converts motor into AC generator $2.50 
Electro-magnet field 2.00 
Hall's carriages and inclined planes. 


Write force Bo «MORRIS AND LEE 294 ELM ST., BUFFALO 3, N.Y. 
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SPELLING IN THE JUNIOR HIGH SCHOOL 


A device to facilitate the teaching of spelling to students in the same class- 
room who learn at different rates was published in December by Science Re- 
search Associates, 259 East Erie Street, Chicago 11, Illinois. The SRA Spelling 
Laboratory, programmed for use in the seventh grade, represents the first 
application of the principles of multilevel learning to the teaching of spelling. 
It is aimed at teaching students, with spelling abilities ranging from the sixth 
through the ninth grade, to be responsible for their own learning at a rate 
appropriate to their own talents. By allowing the student to know whether he, 
is right or wrong immediately, the program encourages pupils to learn faster 
and remember better. The teacher is freed to work with the individual student. 

The laboratory consists of a series of Learning Wheels graduated into vary- 
ing levels of difficulty. On the front of each wheel a general spelling rule is 
presented with examples of its application. After learning this material, the 
pupil turns the wheel until a word appears, in a window on the face of the 
panel, with a letter or letters missing. The problem word calls for the applica- 
tion of the rule just learned. The pupil completes the word in his workbook 
and then turns the wheel again until the proper spelling appears. The wheels 
are organized into 10 levels of difficulty, each level with six wheels and each 
wheel with a different rule of spelling and 40 words. The last two levels 
present homonyms and those words which do not follow rules. The 81 Learn- 
ing Wheels in the laboratory give students instruction in the phonetic rules 
that govern 85 per cent of our language and in the tricky words and homonyms 
that make up the remaining 15 per cent. Level Check Tests objectively meas- 
ure the students’ progress as they complete each level. A diagnostic test, given 
to students before work with the laboratory begins, is designed to insure that 
pupils begin work in areas consistent with their talents, and that they won't 
spend time with words that do not cause them trouble. The program presents 
1,483 words. Usually about 700 words are included in the average seventh- 
grade spelling program. A second laboratory, for use in the sixth grade with 
spelling abilities ranging from the fifth- to seventh-grade level, will be pub- 
lished by SRA early in 1961. This is to be similarly constructed. 


FILMSTRIP ON INDIA 


India’s importance in Asia and the world scene, the increasing difficulties 
with Communist China and India’s efforts to become a progressive, modem 
nation form the timely subject matter of India: Democracy in Asia, the Decem- 
ber filmstrip in the 1960-61 series of The New York Times Filmstrips on 
Current Affairs. This filmstrip will be followed in January by China: Com- 
munism in Asia to provide a striking back-to-back study of the great conflict 
of forces in Asia. 

India: Democracy in Asia develops India’s leadership of the neutralist bloc 
the steps to overcome backwardness and the heavy hand of the past, India’s 
needs for aid, relations with the U.S. and Russia, and the nation’s role as the 
crucible of democracy in Asia. This filmstrip is in 52 black-and-white frames 
for 35-mm projectors, with graphic current and historical photographs, cartoons, 
maps, and charts. Accompanying the filmstrip is a discussion manual that 
reproduces each frame and adds below it supplementary information for each 
frame. The manual also has a general introduction to the subject, discussion 
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ABC Science Series 


Grades 7-9 
Jacobson, King, Killie, and Lauby 


A remarkable depth of content, purposely 
planned for the understanding and interests of 
today's students 


@ abundant activities and experiments 

@ high readability @ teaching artwork 

@ career guidance 

Teacher's Guide and Key for each textbook 


AMERICAN BOOK COMPANY 


fr Yo 300 Pik sti 2, Ohio 151 Eo 





TO TEACH THE UPPER 15 PER CENT 


YOU MAY NEED 


THESE PUBLICATIONS OF THE NEA PROJECT ON THE 
ACADEMICALLY TALENTED STUDENT: 


Mathematics for the Academically Talented Student $ .60 
Science for the Academically Talented Student .60 


Administration—Procedures and School Practices for 
the Academically Talented Student 1.25 


English for the Academically Talented Student 1.00 


Modern Foreign Languages and the Academically 
Talented Student 1.00 


Social Studies for the Academically Talented Student 1.00 


These may be ordered from: 
PUBLICATIONS-SALES SECTION T, NEA 
1201 16th St., N. W. 
Washington 6, D. C. 


Discounts on quantity orders in any combination of titles: 2-9 copies, 10%; 
10 or more copies, 20%. 
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questions related to sections of the filmstrip, suggested activi‘ies, and suggested 
.eading. The entire series is available for $15; individual filmstrips cost $2.50 
each. The filmstrips are available from the Office of Educacional Activities, The 
New York Times, 229 West 43rd Street, New York 36, New York. 


BAUSCH AND LOMB ANNOUNCES SLIDE PROJECTOR 


Bausch and Lomb, Inc., Rochester, New York, has introduced the Balomatic 
655, a completely new, fully automatic, 2 x 2 slide projector. The 1961 model 
combines, in one compact design, all of the features most desired in today’s 
market, including: high fidelity picture quality, single slide editing, remote 
forward reverse operation, completely automatic time cycling, and simplified 
operation. By means of an exclusive 3-way editor, slides may be shown singly, 
loaded into a tray while projecting, or repositioned for proper screen orienta- 
tion. A timer allows fully automatic operation with intervals continuously 
variable from 4 to 30 seconds. 

The Balomatic 655 uses the same 40-capacity, non-spill slide tray. The tray 
accepts, intermixed, all 2 x 2 slides (35mm Bantam and Super Slides) in any 
standard mount—cardboard, glass, plastic, metal, etc. There is no need to 
refocus during the entire screening period. The Balomatic 655 projector comes 
with a 5” £/3.5 projection lens with built-in iris diaphragm light control; com- 
plete with attractive saddle-tan carrying case at $119.50. Accessories include 
4” and 7” projection lenses, a 15 foot remote control cord, and a tape recorder 
synchronizer. 














The EMPHASIS 
is on SCIENCE! 


SATURDAY SCIENCE 


by Scientists of the Westinghouse 
Research Laboratories; Edited by 
Andrew Bluemle; Foreword by 
Clarence Zener, Director 





The physical world takes on a dynamic new 
dimension as 15 scientists project their critical 
understanding of definitions and implications 
of current research. In 2 sections: Principles 
(those observations that have become, and 
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140 photos, charts, diagrams. 
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(Send for detailed free circular) 


THE SPACE 
ENCYCLOPAEDIA 


by Sir Harold Spencer Jones et al 


NEW, REV. ED. “it is a rare experience to 
come across a simply compiled encyclopaedia 
which gives a concise description of ail phases 
of astronomy, guided missiles and upper 
atmospheric research. The usefulness of this 
book cannot be overemphasized . . . not until 
(THE SPACE ENCYCLOPAEDIA) has there 
been one important reference work able to 
explain all phases of the new age—the space 
age.”"—LIBRARY JOURNAL. 


Over 300 illus. (8 pp. in full color), 
maps, charts, diagrams. $8.95 
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National Association of Secondary-School 
Principals in 1921? 

If your school does not have a chapter 
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If your school is accreditied by one of the 
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education, 
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for full particulars to: 


E.ttswortH Tompkins, Secretary 
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1201 Sixteenth Street, N.W., Washington 6, D.C. 
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YOUR LIFE PLANS 


THE ARMED FORCES 


A unit of study to help high-school youth fit service in the Armed 
Forces into their educational and vocational plans. Complete description 
of educational opportunities in the services. 


Prepared by a special committee of the North Central Association of 
Colleges and Secondary Schools, revised in 1958 by the American 
Council of Education, and published by the National Association of 
Secondary-School Principals. 160 pages, 8% x 11, workbook format. $1.25. 
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AFFILIATED WITH THE NATIONAL ASSOCIATION OF 
SECONDARY-SCHOOL PRINCIPALS 


Alabama Association of Secondary-School Principals (Wite)—J. C. Blair, Treasurer, Alabama 
Association of Secondary-School Principals, State Department of Education, Mont- 
gomery 4, Alabama. 

Alabama Association of High-School Principals (Colored) —B. A. Outland, Principal, Box 
392, Randolph County Training School, Roanoke, Alabama. 

Arizona Association of Secondary-School Principals—Amndy Tolson, Principal, High School, 

400 N. Second Avenue, Tucson, Arizona. 

Arkansas School Administrators Association (Colored)—E. H. Hunter, Principal, Scipio A. 
Jones High School, Cedar at 10th Street, North Little Rock, Arkansas. 

Arkansas Association of Secondary-School Principals (White)—Frank L. Williams, Principal, 
Junior High School, Hot Springs, Arkansas. 

California Association of Secondary-School Administrators—William N. McGowan, 1705 
Murchison Drive, Burlingame, California. 

Colorado Association of Secondary-School Administrators—Robert L. Robinson, Principal, 
Brighton High School, Brighton, Colorado. 

Connecticut Association of Secondary Schools—Daniel B. Fitts, Principal, Andrew Warde 
High School, Fairfield, Connecticut. 

Delaware Association of School Administrators—Hugh Perdue, Principal, Spruce Avenue 
School, Elsmere, Wilmington 5, Delaware. 

District of Columbia Association of Secondary-School Principals—Boise L. Bristor, Board 
of Education, Ross Administration Arinex No. 1, Washington 9, D. C. 

Department of Secondary-School Principals, Florida State Teachers Association (Colored)— 
Gilbert L. Porter, P.O. Box 1331, Tallahassee, Florida. 

Florida Association of Secondary-School Principals—E. B. Henderson, Secretary-Treasurer, 
Florida Education Association, 208 West Pensacola Street, Tallahassee, Florida. 

Georgia Council of Secondary-School Principals (Colored)—Bettye Smith, Principal, Stephens 
High School, Calhoun, Georgia. 

Georgia High-School Principals Association (White)—W. H. Adams, Principal, High School, 
Harlem, Georgia. 

Hawaii Association of Secondary-School Principals—Herman Larsgaard, Principal, Waialua 
High & Inter. School, 67-160 Farrington Highway, Waialua, Oahu , Hawaii. 

a ~ opr engy of Secondary-School Principals—E//wood Gledhill, Principal, High School 

uhl, Idaho. 

Illinois Secondary-School Principals Association—H. A. Dollahan, Principal, Lawrenceville 
Township High School, Lawrenceville, Illinois. 

Illinois Junior High-School Principals’ Association—Donald G. Gill, Assistant Director, 
Laboratory School, Eastern Illinois University, Charleston, Illinois. 

Indiana Association of Secondary-School Principals—O. L. Van Horn, 1083 Churchman 
Avenue, Beech Grove, Indiana. 

Iowa Association of Secondary-School Principals—De/mer H. Battrick, Principal, Roosevelt 
High School, 45th and Center Streets, Des Moines 12, Iowa. 

Kansas Association of Secondary Schools and Principals—Erle Volkland, Principal, High 
School, Abilene, Kansas. 

Kentucky Association of Secondary-School Principals—James M. Deacon, Principal, Lexing- 
ton Junior High School, 4th and Limestone Streets, Lexington, Kentucky. 

Louisiana Principals Association (White)—Ben. F. Laborde, Principal, High School, 
Marksville, Louisiana. 

Louisiana Association of High-School Principals (Colored) —E. C. Land, Principal, Lowery 
High School, Donaldsonville, Louisiana. 

Maine State Principals Association—Philip A. Annas, Department of Education, State 
House, Augusta, Maine. 

Maryland Secondary-School ee Association—Stephen A. Lerda, Principal, High 
School, Westminster, Marylan 

Massachusetts Secondary-School Principals Association—Frederick H. Pierce, Executive 
Secretary, 3 Broadway, Beverly, Massachusetts. 

Massachusetts Junior High-School Principals Association—Harry Finkelstein, Principal, 
Garfield Junior High School, Revere 51, Massachusetts. 

Michigan Secondary-School Association—Roland Lehker, Executive Secretary, 3501 Ad- 
ministration Building, University of Michigan, Ann Arbor, Michiga 

Minnesota Association of Secondary-School Principals—William F. Carlson, Junior-Senior 
High School, Northfield, Minnesota. 

Mississippi Association of Secondary-School Principals—Harrison Ellzey, Principal, High 

School, Box 466, Collins, Mississippi. 

















Missouri Association of Secondary-School Principals—Leroy C. Amen, Principal, Lindbergh 
High School, 4900 S. Lindbergh Boulevard, St. Louis 26, Missouri. 

Montana Association of School Administrators—Owen Loftsgaarden, Supt. of Schools, Power, 
Montana. 

Nebraska Association of School Administrators—Merle A. Stoneman, Administration Build- 
ing 404, University of Nebraska, Lincoln 8, Nebraska. 

Nevada Association of Secondary-School Principals—William J. Wright, Principal, Churchill 
County High School, Fallon, Nevada. 

New Hampshire Secondary-School Principals Association—Irvin H. Gordon, Principal, High 
School, Marlboro, New Hampshire. 

New Jersey Secondary-School Principals Association—Charles W. Mintzer, Principal, High 
School, Fair Lawn, New Jersey. 

New Mexico Secondary-School Principals Association—Jess J. Andersen, Principal, Alameda 
Junior High School, 808 N. Alameda, Las Cruces, New Mexico. 

European Branch of the NASSP—Kenneth A. Erickson, Sec. Schools Coord., Headquarters 
DEG, APO 164, New York, N. Y. 

New York City High-School Principals Association (Senior)—Vincent McGarrett, Principal, 
Francis Lewis High School, 58-20 Utopia Parkway, Flushing 65, New York. 

New York State Association of Secondary-School Principals—T. Walsh McQuillan, 152 
Washington Avenue, Albany 10, New York. 

New York City Junior High-Schoo! Principals Association—Maurice Mehiman, Principal, 
Andries Hudde Junior High School 240, Nostrand Avenue & Avenue K, Brooklyn 
10, New York 

New York City Vocational High-School Principals Association—Jacob H. Raphael, Principal, 
Thomas A. Edison Vocational High School, 165-65 84th Avenue, Jamaica 33, New 
York. 

North Carolina Division of Principals of the NCEA—E. F. Johnson, Principal, High School, 
Ayden, North Carolina. 

Department of Secondary-School Principals of NCTA (Colored)—M. L. DeV ane, Principal, 
Freedman High School, Lenoir, North Carolina. 

North Dakota Principals Association—Otto L. Bernhoft, Assistant Principal, Fargo High 
School, 506-23rd Avenue, North, Fargo, North Dakota. 

Ohio High-School Principals Association—Charles L. Fox, Principal, Springfield South High 
School, 700 S. Limestone Street, Springfield, Ohio. 

Oklahoma Secondary-School Principals Association—J. Frank Malone, Principal, North- 
west Classen High School, 2801 N.W. 27th & May Sts., Oklahoma City 27, Oklahoma. 

Oregon Association of Secondary-School Principals—W. Don Barnes, 106 State Library 
Bldg., Salem, Oregon. 

Pennsylvania Association of Secondary-School Principals—S. P. Bomgardner, Principal, 
New Cumberland Junior High School, New Cumberland, Pennsylvania. 

Rhode Island Secondary-School Principals Association—Edward F. McLaughlin, Principal, 
Central High School, Providence, Rhode Island. 

South Carolina Association of Secondary-School Principals (White)—E. M. Culpepper, 
S. C. Assn.-Sch. Administrators, 1510 Gervais Street, Columbia, South Carolina. 

South Carolina High-School Principals Association (Colored)—C. C. Woodson, Principal, 
Carver High School, Spartanburg, South Carolina. 

South Dakota Association of Secondary-School Principals—George W. Janke, Principal, 
Senior High School, 410 East 5th Avenue, Mitchell, South Dakota. 

Tennessee Association of Secondary-School Principals—Howard G. Kirksey, Dean of Instruc- 
tion, Middle Tennessee State College, Murfreesboro, Tennessee. 

Texas Association of Secondary-School Principals (White)—Mr. Pat Woosley, Principal, 
Highland Park Junior High School, 3520 Normandy, Dallas 5, Texas. 

Texas Principals Association (Colored)—Garfield Hill Principal, Weldon High School, 
Gladewater, Texas. 

Utah Secondary-School Principals Association—Lerue Winget, Director of Secondary Educa- 
tion, 223 State Capitol, Salt Lake City, Utah. 

Vermont Headmasters Association—Robert F. Pierce, Principal, High School, Northfield, 
Vermont. 

Virginia Department of Secondary-School Principals (WAite)—Clarence H. Spain, Principal, 
Binford Junior High School, 1701 Floyd Avenue, Richmond 20, Virginia. 

Virginia Teachers Association (Colored)—J. F. Banks, Principal, Christiansburg Institute, 
Cambria, Virginia. 

Washington Association of Secondary-School Principals—George Hermes, Principal, Irene S. 
Reed High School, 7th and Alder, Shelton, Washington. 

Washington Junior High-School Principals’ Association—C. E. Halverson, Principal, Libby 
Junior High School, East 2900 First Avenue, Spokane 31, Washington. 

West Virginia Secondary-School Principals’ Commission—John F. Santrock, Principal, Nitro 
High School, Nitro, West Virginia. 

Wisconsin Association of Secondary-School Principals—Harold L. Paukert, Supervising 
Principal, Kohler Public Schools, 230 School Street, Kohler, Wisconsin. 

Wyoming Association of Secondary-School Principals—Merritt B. Jensen, Principal, High 

School, Cheyenne, Wyoming. 














From Van Nostrand— 


The book that made it possible 


EARTH SCIENCE ~. THE WORLD WE LIVE IN 


NAMOWITZ AND STONE 1960 edition 


The Namowitz and Stone text is the book that made 
possible the explosive growth of earth science courses 
throughout the country. “Packed with factual data” 
(The Mineralogist), “easy to read” (Gems and Minerals), 
“copiously and beautifully illustrated” (New York State 
Education), the text is readily adaptable to many different 
curriculums. 





BIOLOGY .~ A BASIC SCIENCE 


Hetss AND LaPE 1961 edition 


Thoroughly up to date and effectively illustrated, this 
popular text now includes exciting new chapters on the 
special problems posed by space travel and nuclear radia- 
tion. The new chapters further emphasize the text’s fresh 
outlook. Using the problem approach, the authors teach 
the basic facts, concepts, and principles of biology as a 
vital force in the students’ daily lives. 





The “‘Continental Classroom”’ Text 


INTRODUCTION TO MODERN ALGEBRA 
KELLEY 1960 edition 


Written specifically for Professor Kelley’s Continental 
Classroom course, this text is an exciting departure in the 
teaching of college algebra. Concerned primarily with 
concepts rather than drill, Professor Kelley devotes 
chapters to axioms for numbers, sets and numbers, vectors 
and lines, inner products, the complex plane, vector 
geometry, and matrix algebra. 





To obtain a complete catalog of Van Nostrand textbooks 
and reference works in science, mathematics, and social 
studies, write to the School Department, 


D. Van Nostrand Company, Inc. 


120 ALEXANDER ST. PRINCETON, N. J. 
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EDUCATIONAL 
PACE-MAKERS 


The William Penn High School 


New Castle Special School District 
New Castle, Delaware 


GRADES 9-12 
STUDENTS 900 


i CHARLES E. SMITH FIRST GRADUATING 
Principal CLASS, 1931 14 


GRADUATING 
| CLASS, 1960... 182 


JEWELRY’S FINEST CRAFTSMEN 


LL ae Gopi. 


ATTLEBORO MASSACHUSETTS 
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